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Aluminum for Distribution— 


Is ita BIG 
GAMBLE? 





How to Increase 


REVENUE 


...Cut Customer 
Complaints 
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ms Voltage Regulators 


Power Company Regulates Entire System 


— finds it pays off with double return 


H™: HOW ONE electric power executive puts 
it: “We have regulated our entire system with 
Allis-Chalmers AFR (power) and JFR (distribu 
bstantial 
Also, we have completely elim 
inated all complaints due to low voltage and this 


the 


tion) regulators and we have noticed a substan 


increase in revenue 


' 
I 


alone is worth more than the small cost o 
regulators 

You get properly regulated voltage with Allis 
Chalmers 59% step voltage regulators. The narrow 


1 volt band provides accuracy. The voltage 
Allis-Chalmers Distribution Regulator 


its 


RATINGS 
AVAILABLE 


vous — 


2500 vol.TS — 


tegrator permits the regulator to meet specific load 
conditions. And 20% range of regulation makes it 
possible to boost capac ity, or toc xtend feeder length 
at minimum expense. 


TIME TESTED UNIT OFFERS 
REGULATION AT LOW COST 
Twenty years of design and development bring you 
proved durability at low cost. Take the tap-chang- 
ing mechanism for example. It has stood up under 
life tests of 5,000,000 operations — equivalent to 
100 years of operation. Low initial cost, long life, 
and low maintenance requirements add up to low 
cost regulation with Allis-Chalmers 5% step volt- 
ave regulators. 
Get the complete story. Write or call your near- 
by A-C district office. Or write Allis-Chalmers, 


Milwaukee 1, Wisconsin A3748 


ALLIS-CHALMERS 


Originators of %% Step Regulation 





AMAZING ISN'T IT? 


Electrical World's survey-experi- 
enced editors have been floating 
around the office ever since the re 
sults of their survey on Application of 
Aluminum to Distribution have been 
checked. Questionnaires had been 
sent to 57 electric utilities, 56 replied 
though 4 too late to be of use in the 
survey on page 126. 

Probably the unheard-of rate-of- 
return wos due to the great interest 
of the industry in the growing use of 
the white metal. Using the informa- 
tion supplied by the survey and five 
articles by authorities on the applica- 
tion of all-aluminum in. the distribu- 
tion field, the editors have prepared 
for the industry this issue 

Both management ond engineers 
can use this material to answer for 
themselves the question we pose on 
the cover—Aluminum in Distribution, 
!s It a Gamble? 


Electrical World 


Published for 78 years for those engaged in the business of 
generating, transmitting, distributing, or applying electric power 


Vol. 138 No. 2 CONTENTS july 14, 1952 


WW 


The Elcctrical Week Financial News 

Washington Comment 114 News About People 

Technical Notes .. .. 4 Manufacturers & Markets 
New Electrical Construction 230 


Features 
Let’s Use Aluminum Not Abuse It...... L. F. Hickernell and L. L. Carter 


POWER FOR STEEL MAKING 


Last month with the nation’s stee! 
making industry working at only 
12.5% of capacity, output of the na- 
tion’s central stations continued at a 
rather high level. To outsiders calling 
for an explanation Electrical World 
passed on the information that the 
big steel producers make most of their 
electric energy in their own plants, 
buy comparatively little 

An example of such an industrial 
power plant is that of the United 
States Steel Co at its South Works at 
South Chicago, Ill. Here the largest 
tandem-compound, turbo generator for 
industrial power production has been 
installed. It has a capacity of 60,000 
kw at 13.8 kv, 3-phase, 60 cycles 

The economics behind the installa- 
tion and the engineering details will 
be explained in the July 28 issue 


All-Aluminum Use Climbs Cautiously. . 


Underground Aluminum Cable Connections. . . J. Rogoff and !. Matthysse 
Boston Edison’s 15-kvy Underground Aluminum Cable C. F. Avila 
Wanted: Information on Aluminum Connections. . J. P. Hayward 


What, Why, and How of Connections for Aluminum M. D. Bergan 
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Engineering Reference Sheet Book Reviews 
Industrial Applications Index of Advertise's 
Seles and Service Catalogs and Bulletins 
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RECLOSERS NEED MAINTENANCE 


That reclosers will improve system 
operation and service is generally 
known by the industry. That reclosers 
cannot be hung on a pole and forgot- 
ten might be equally well known but 
often the necessary maintenonce isn’t 
done or is done haphazardly. 

But D. C. Allred, Westinghouse 
Electric Corp, believes that a well- 
planned service program for reclosers 
and sectionalizers pays off. He ex- 
plains why in an article now scheduled 
for the July 28 issue 
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IF YOU USE ELECTRICAL WIRES 


AND CABLES... 


look into the 


possibilities of 


eR tat ia 


9 


The low cost and light weight of aluminum give it certain 
natural advantages for many types of insulated power 
cables. For example, you should consider cables with 
aluminum conduc tors tor acrial and OV erhead circuits, or 
burial directly in the ground. Some plants have advan- 


tageously installed aluminum cables in conduit systems 


Section of pioneer I5kv paper 
insulated power cable with alum- 
inum conductors. Manufactured 
by Okonite-Callender for a large 
New England utility and installed 
in spring of 1952. 


Okonite has an extensive experience with aluminum. 
Hundreds of thousands of feet of Okonite cable with 


aluminum conductors are establishing excellent operat- 


(ON), heen THE BEST CABLE IS YOUR BEST POLICY 
‘ 
O° “MM 
KONITE 
a _ —_ 


4, ~ i n 
~ insulated wires and cables 


bl 
- a“ 


——— 


This report includes information on: economies 
with aluminum, veriety of designs available, 
wide scope of applications, analysis of 
operating records, and installation techniques. 


ing records with many of our customers. Accelerated 
emphasis during the last five years in our long-range 
development and testing program, has provided us with 
the widest background in the application of insulated 
aluminum cables. 

You can get the complete story, including technical 
information, from Research Publication EW-113. Get 
it now, for a practical answer to important cable 
problems. Just fill out the coupon and mail it to 
the address below; a free copy of this Research 
Publication will be sent you promptly by return mail. 
The Okonite Company, Passaic, N. J. 


PRODUCT DEVELOPMENT DEPT. 
The Okonite Company, Passaic, N. J. 


Please send me Research Publication EW-113. 
0 
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THE 4000 SERIES 
ANCHOR BRACKET 


ELECTRICAL WORLD © July 14, 1952 


Td 0/055 00,0: 
NUE NT PRN Va 


for Neutral Supported 


Multiple Conductor 


Service-Drop Cable 


This Electroline Automatic Dead-End is designed 
for use with neutral-supported type of service drop. 
The insulation on the phase wires is »ot destroyed 
because these Dead-Ends grip only the bare neutral. 
This eliminates the possibility of shorting any phase. 
Available only for No. 6-AWG conductor. For auto- 
matic line Dead-Ends use the Electroline 3400 Series. 


THE ELECTROLINE 3800 SERIES Automatic Dead-Ends lower 
construction costs because they are easily installed 
in a few seconds. This Dead-End is assembled as a 
one-piece unit with no loose parts to be dropped or 
lost. One end of the flexible bail is detachable for 
use with a spool-type insulator or other types of 
supporting anchorages now in service. This feature 
permits quick and easy installation with only one 


part, other than the conductor, to be handled by 
the lineman. 


ELECTROLINE 4000 ANCHOR BRACKET — The 4000 Series 
Service Bracket, for use on permanently multi- 
grounded neutral systems (ideal for use with 3800 
Series Dead-Ends as illustrated below), permits 
quick and simple insertion of a closed bail or loop— 
supports the cable at any angle. Installation costs 
are further reduced since this method of anchoring 
eliminates the insulator and insulator hardware. 


WRITE FOR NEW BULLETINS FOR FULL INFORMATION 





Whether you are putting up 

a new line—or simply adding 

a sectionalizing point to an 

@ existing line—avoid the limi- 
with: tations of horizontally mount- 


ed conventional air switches. 


ACCESSIBLE THE “ARC-FREE” ALDUTI 


INTERRUPTER SWITCH CAN 
BE MOUNTED VERTICALLY 


If it’s a“remodelling” job, you 
can keep service interruptions 
to a minimum by completing the switch installations with the linc ener- 
gized. In fact, interruptions can be eliminated completely if provisions 
are made for a sectionalizing point when the line is first constructed. 


And whether the switch is going into new construction or an existing 
line, you get the obvious benefits of simple jumpering schemes to by-pass 
the switch for routine maintenance. Again, no service interruptions! 


Of course, that’s just part of the picture. Versatility of mounting is simply 
a by-product of the Alduti’s no-external-are switching ability. This switch 
can safely and positively interrupt line and cable charging currents, and 
load currents up to 600 amperes. With it you can revise your whole 
concept of sectionalizing. 


Available in voltage ratings from 7500 through 34,500, Alduti Inter- 
rupter Switches are shipped in easily handled assemblies for quick in- 
stallation. Get the complete story. Write for Catalog 
Section 760, or contact your S&C representative today. 


& ELECTRIC COMPANY 
I oa. 
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4421 Ravenswood Avenue 
Chicago 40, Illinois, U.S. A. 


Formerly 
SCHWEITZER & CONRAD, INC. 
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VERSATILITY | that meets 


STANDARD DUTY HEAVY DUTY 


cutout | MOUNTING | FUSE HOLDER RATING 
i i reut 4: NTACT | 
Fusing problems presented by increasing short circuit capacities RATING CONTAC 


RATING | CONTINUOUS | INTERRUPTING 
point up the need for distribution cutouts that can be adapted [>—— —— P< epee 
for heavier duty—IN THE FIELD. 


amp rms amp 
ton 
Southern States open type dropout cutouts, like the 33-D, meet 
these problems with interchangeable fuse holders. 


Adding capacity to an installed Southern States cutout is a 
simple operation. By changing only the fuse holder and link the 
desired combination of continuous current and short circuit ca- 
pacities can be obtained. For each cutout mounting of a given 
voltage rating, five fuse holders of different ratings are available. 


4 WHO «© 


88k 88833 8882 


NOTE: When converting from a lower rating to 200 am- 
pere rating, the brush contacts must also be changed. 


Southern States SS) Equipment Corp. 
HAMPTON 


Write for Bulletin No. 178-D 


GEORGIA 
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Advantages like these help you 
Restore Service Faster! 


Only FWD... the true 4x4... offers you all these features that speed line work anywhere 


Only a true 4x4 gives you up to 50% 
of the weight on the front wheels. This 
Gives you the extra traction needed to 
speed utility line work. 


Doubles the number of transmission 
geor ratios. Provides low gear ratio 
for full power at extreme low speeds 


Utilizes full engine power through all 
transmission speeds. Exclusive sofety 
lock prevents truck drive while boring. 


Three free-acting differentials com- 
penrate for differences in travel of all 
four wheels. Reduces drive line strains, 
eliminates neediess tire scuffing. 


Keeps oil pump constontly submerged. 
An FWD exclusive that lets you bore 
holes, set poles on steepest grades. 


Over 78 Matched Combinations 
of Trucks and Equipment 


Now choose the exact mobilized tool 
that meets your requirements . . . and 
deal with only one source for complete 
service and supply. 


a 


Pate ge dat NH 


DESIGNED WITH THE HELP OF VETERAN UTILITY MEN ... FWD line 
construction and maintenance units handle your work . . . faster . . . safer 
... and at less cost. These mobilized tools get crews and equipment through 
to any location in spite of terrain or footing . . . speed work on the job 
... help maintain construction schedules or get service restored in a hurry. 
See your FWD dealer to get the facts on how FWDs yan improve your 
service and earn more for each equipment dollar. The Four Wheel Drive 
Auto Co., Clintonville, Wisconsin. Canadian factory, Kitchener, Ontario. 


mania nes rennet ane Ree ane 


Built by the makers of America’s Foremost Heavy-Duty Trucks 


ELECTRICAL WORLD @ July 14, 1952 








supplied by 194 NORDBERG 
GAS BURNING RADIAL ENGINES 


makes ALCOA’S Point Comfort Reduction Works the 
WORLD'S LARGEST Internal Combustion Engine Power Plant 


3 


: 


A seventy per cent increase in alumi- This power, added to that generated by 
num smelting capacity at Aluminum original 120 Nordberg spark-fired gas burni 


Company of America’s Point Comfort (Texas) Radial Engines placed in operation in Janua 
Works has been made possible through the 1950, gives the Alcoa plant a total of nea 
installation of seventy-four additional Nord- 350,000 horsepower—bdy far the world’s larg 
berg spark-fired gas burning Radial Engines. internal combustion engine station, 


Here, then, is another excellent example of the way in which Nordberg Diesel 
Engines, in sizes from 10 to over 10,000 bp in single units, are used to provide 
dependable, economical power for stationary and marine requirements all over 
the world. 


NORDBERG MFG. CO., Milwavkee, Wisconsin 


important features of 
NORDBERG RADIAL ENGINES 


ve LOWER INVESTMENT COST ve LESS SPACE REQUIRED 
ve LOWER INSTALLATION COST ve AVAILABLE THREE WAYS... 


oll burning Diesels, as 
ve LOWER OPERATING COST = z 
vr LOWER MAINTENANCE COST as Duatvel engines 


Applicable for industrial and municipel power plonts and 
central stetions . . . wherever compact, economical, depend- 
eble power is required. For full details covering Nordberg 
Radials, send for Bulletin. 
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DIESEL ENGINES 








. i oh transformer is rated 30,000 kva single phase, Class OA, 
& 154,000. 69,000-- 12,500 volts with lood ratio control equipment 








THEY STAY 
YOUNG LONGER 


with 


a 


ay crs 


CORONA 


yA in NA 


DESIGN 


CORONA IS ALWAYS 2 source of danger to your trans- 
former. It produces local heat and chars insulation, causing 
the insulation to become electrically conducting. 


Corona can develop any time due to voltage stresses within 
your transformer. When it does, your transformer will age 
prematurely. 


SELECT CORONA-FREE DESIGN .. . because the 
performance you specify today is the performance you wi!l 
need tomorrow and for years to come. You'll get transformers 


that stay young — longer! Allis-Chalmers, Milwaukee 1, Wis. 
A-3716 


ALLIS-CHALMERS <<) 





MODERN MASTERPIECE 
by U.S. oa 


3 ~ ze 
Be a lane BA 
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S.S. United States, 


VAILING on her maiden voyage this summer, the 
) 990-ft. S.S. United States, largest and fastest 


New Flagship of American eee 
oS liner ever built in America, represents a cross sec- 
tion of U.S. industry ...a composite of industrial 


« Merchant Marine. 


lubrication problems. 


Protected by World’s Greatest 


Every state contributed to her construction, more 
than 800 firms supplied materials. Represented are 
: ° ' ’ py ‘ . Rey 
Lubrication Knowledge ! , 
5 the steel and aluminum industries, metal working, 
power generation, air conditioning, retrigeration, 


chemical, textile, plastics, electrical—— many others, 


Lubrication a Big Problem 
The cutaway view shows a small portion of the 


machinery that powers and operates this world’s 
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SOCONY-VACUUM 


: 
: 
' 
2 
2 
' 


most modern ship. It also indicates why the S.S. 
United States — containing many of the same ma- 
chines found in plants, mills and mines — presented 


cai Sige ates SOCOMY-VACUUN 


countered in industry. 


To solve these problems — to protect giant steam 


turbines, intricate hydraulic systems, generators, 
compressors, precision instruments and controls— 


United States Lines called on Socony-Vacuum, 


Today, the S.S. United States is protected stem to 
stern by a complete program of Correct Lubrica- 
tion. This same unsurpassed protection is available 


to you. Why accept anything less? 


BOCONT -VaCt UM OL ComMPaNyY, Ine and Affiliates 
MAGNOLIA FRTROLEL M 


COMPANY, CENERAL FRTROLEC M ComronaTION 
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AA-10 Pneumatic Breaker Mechanism 
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These breaker mechanisms, like every advance in This 10,000,000-kva, 161-kv, 3-cycle breaker is 
Westinghouse apparatus design, have been proved in equipped with an AA-10 pneumatic mechanism, 


exhaustive tests in the Westinghouse High Power and arranged for 20-30-30 cycle multiple reclosing. 
Laboratory . 





New Breaker Operating Mechanisms 
Combine High Speed Reclosing...and 
Mechanically Trip-Free Opening 


Two pneumatic operating mechanisms—the AA-7 
and AA-10—now handle the complete range of 
Westinghouse Oil Circuit Breakers, from 15 kv, 
500,000 kva to 230 kv, 15,000,000 kva. They 
provide new standards of operation. 


THE AA-10 MECHANISM IS... 


Larger... more powerful to meet the closing 
requirements of teday’s highest rated breakers. 


Selective . . . It trips mechanically trip-free 
whenever there is high-pressure air in the closing 
cylinder . . . contacts open unrestrained ... never 
a drag from the closing piston. For high-speed 
reclosing, the mechanism trips non-trip-free ... 
opens only part way and quickly recloses, greatly 
reducing stress on both the mechanism and 
breaker. 


The AA-7 mechanism, like the AA-10, features 
roller-bearing latches, no adjustments, simplified 
air control, unrestricted access to all components. 


Unlimited Reclosing Possibilities . . . High- 
speed reclosing in 20 cycles, or... ultra-high- 
speed reclosing in 15 cycles or less, or . 
multiple high-speed reclosures. 


THE AA-7 MECHANISM .. . Mechanically 
trip-free for all operations . . . meets the closing 
requirements of moderately loaded breakers and 
provides 20-cycle reclosing even after mechani- 
cally trip-free opening. 


Proved Operation 

Exhaustive tests in the Westinghouse High Power 
Laboratory and field experience on the largest 
breakers in service today are your assurance of 
perfect mechanism performance. For complete 
details, ask for Bulletin DB 33-125. Westinghouse 
Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 


See “Electrical Proving Ground” 


The dramatic story of the Westinghouse 
High Power Laboratory in sound and 
color motion picture. For details see 
your Westinghouse. representative, or 
write Westinghouse Film Division, P.O. 
Box 868, Pittsburgh 30, Pa. J-60782 





NOW... FIBERGLAS folus SILICONE RUBBER 


Note supporting 


ne, 


Fiberglas braid 


SILICONE 
RUBBER 


- «+ for longer electrical equipment life 


BH “1151” is a new electrical sleeving 
that provides the unique combination 
of permanent flexibility and high dielec- 
tric strength at Class "H” temperatures. 
It offers a long-lasting union of two 
great inorganic materials — Fiberglas 


and Silicone Rubber. 


BH “1151” shows no change in physical 
or dielectric properties after 15 minutes 
at 600°F.; 4 hours at 5O0°F.; or 96 
hours at 450°F. It is applicable for 
continuous operation through a tem- 


perature range of —90°F. to 400° F. 


BH “L151” can be twisted, knotted or 
bent without crazing, cracking, or loss 
of dielectric strength. Available in rated 


grades up to 7,000 volts. Electrical 


resistance is unusually high. It will not 
support fungus growth. Offers excellent 
chemical resistance. Meets all applicable 
NEMA specifications for Class H 


insulations. 


BH “1151” is available in colors, for 
circuit tracing and coding, in continuous 
coils, 36 inch lengths, or in short lengths 
cut to individual specifications. It is made 
in Grades H-A-l, H-B-1, H-C-1 and 
H-C-2. Get all the facts on this superior 
electrical insulation — write for data 


sheets today. 


Address Dept. W-7 


Bentley, Harris Manufacturing Co. 


Conshohocken, Pa. 


*RH Non Freving Fiberglas Sleevings are made by an ¢ Fiberglas is Reg. TM of Owens Corning Fiberglas Cory 
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NEW, dual-motion hinge 
SIMPLIFIES CLOSING 
OF NETWORK HOUSING 


Now, the exclusive Westinghouse quick-opening, submersi- 
ble Network Protector housing— which eliminated 26 to 44 
bolts—has been further improved to simplify the operator's 
job. A new dual-motion hinge permits the cover to ride 
forward before it is swung open. This action relieves gas- 
ket pressure... leaves no restraining force to work against 
when closing the cover. 

Your operators will like the simplicity and convenience 
of this Westinghouse “plus,” as well as other housing 
features such as captive hardware, factory-adjusted stop 
nuts, and provision for hinging on either side. You'll like 
many additional, exclusive features built into all Network 
Protectors. For complete information, contact your 
Westinghouse Representative or write: Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


1.60790 


Maa 


Westinghouse Type CM-22 (above) submersi- 
ble Network Protector employs the new dual- 
motion hinge. 


“ay 


HH 


Dual-motion hinge detail. Factory adjustment 
for centering cover is independent of adjust- 
ment for gasket deflection. 


HOUSING 


Tubular Neoprene gasket compressed between 
machined edges on housing and cover provides 
a ught seal. 


Top of network housing showing uniform gap 
between housing and gasket before tightening 
cover. This prevents the hinge side of the cover 
from “rolling” the gasket. 
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{ fast Oronge, Underground Network 


Trenton Underground Network Teaneck Underground Network Unien City, Underground and Overheod Moorestown, Underground Network 





Westfield, Undergresad Network 


Advance Planning 
at its BEST! 


Most interesting fact about this largest 
single utility group of networks is the un- 
mistakable evidence that farsighted plan- 
ning paid! For this alert uulity took bold 
preventive action more than 20 vears ago. 
And when peak loads had doubled, Public 
Service Electric & Gas Company of New 
Jersey was really ready! 

Public Service serves 1,234,287 con- 
sumers in progressive and fast-growing 
New Jersey. It was among the first to 
recognize the long-range merits of the A-( 
Secondary Network System. Beginning in 
Newark, 


Public Service had 5 in operation by 1930. 


1928, with its first network in 


By 1940, the number of networks had swell- 
ed to 90, Today this utility has a total of 
94 networks underground, overhead, 
and spot serving a wide variety of load 
requirements in fifty-six Communities 


ranging in size from 4,189 to 438,776 


Our Lady of Lourdes Hospital, Camden, 
Underground Spet Network 


throughout this important industrial belt. 


The views on these pages show typical 
communities so served. 

Because of intelligent advance planning, 
the tremendous expansion of the war and 
postwar years, which practically doubled 
peak loads throughout this network area, 
presented no problems! The unusual flexi- 
bility of the A-C Secondary Network System 
enabled Public Service to offer high stand- 
ards of service continuity to small com- 
munities as well as large ones. The Network 
System can provide unusually high service 
continuity for your customers and reduce 
power distribution costs too! Investigate 
all of the economic advantages of the A-( 
Secondary Network System now is the 
time to prepare for tomorrow’s expanding 
loads. Call or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 


30, Pennsylvania. J-97159 


EP 





idges and insulation oxidizes 

eakage of air and moisture is most likely to 
ir through the main cover gasket. That's why 
sti vhouse recommends welded on covers 
twork transtormers. Leaks are prevented 

wontrolled breathing eliminated 
sull necessary, however, to gasket some 
{ terminal chamber covers, bushings, 
i handhole covers. Cortite* gaskets, 
cork particles individually sur- 
round , ded ta special syathetic material, 
have developed tor this purpose. They 


provide a | 1g, Seepage-proot seal 


These twi ires, Welded-on covers and im- 


« i! 
proved gask« small openings, serve to 


O GASKET / 
Another Maintenance Problem Reduced! 


4 major maintenance problem when oil 


greatly lessen the possibility of oil sludging and 
oxidation of insulation. 

Removal and replacement of welded covers, 
if necessary, is easier and quicker than the 
gasket-and-bolt technique. For proof, ask your 
Westinghouse representative to arrange a show- 
ing of the ten-minute movie, “Welded-on’’. All 
operating and maintenance supervisors should 
see it. Phone today or write Westinghouse 
Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 





has proved 
the PENN-TAP’S 


Unequalled Strength 


No other fitting of this type has matched the Penn-Tap 
in tensile strength, in numerous tests to destruction. The 
reason is obvious: 

The Penn-Tap is more sturdily constructed . . . exceptionally tough 
silicon bronze alloy and more of it (at no added cost). 

For taps, service entrance connections, dead ends . . . indoor or out. 
Quickly installed with ordinary wrench. 

ONE PIECE—no loose parts ... swivels on one locked bolt. Holds tight 
permanently. 7 sizes, for cables 10 Str. to 1,000 MCM. 

SE AR Oe SE RE SS 


a 


: Only one other Split Bolt Connector can take 
as high clamping pressures as PENN-UNION 


Hundreds of competitive torque tests, of Penn-Union Split Bolt Connectors 
against other fittings of this type, have shown: 

The Penn-Union Connector is definitely stronger than all others except one, 
which closely follows Penn-Union design and is nearly equal. 

Excepting this one similar fitting, the Penn-Union Connector withstands 
clamping pressures 15% to 55% higher. 


MAKE THESE TESTS YOURSELF. We will gladly furnish sample Penn-Union 
Connectors for tests against any other make. Just fell us the sizes you are using. 


Canada: Dominion Cutout Company, Lid., 250 Richmond Street, West, Terento 


NDUCT Fl 


ik Sold by Leading Wholesalers 
PENN-UNION ELECTRIC CORPORATION « ERIE, PA. 


4 |PENN-UNION 
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KEARNEY PRODUCTS — for Better Construction — Safer Maintenance — 


KEARNEY 


SQUEEZON 


The Cold Welder Connector 
for Today’s Increased 


HE KEARNEY SQUEEZON is a highly 

efficient connector for use with aluminum 
wire or combinations of aluminum and copper 
wire. It is the only connector in the field which 
satisfies all the mechanical and _ electrical 
requirements for use with aluminum. 

(1) The Squeezon prevents the formation of 
aluminum oxide by permanently sealing out the 
air from between contact surfaces. No air... 
no oxidation . . . higher conductivity. It’s as 
simple as that. 

2) Aluminum and copper stand 1.85 volts 
apart in the Electro Chemical Series. That's 
why the Squeezon for aluminum is plated. The 
plating prevents galvanic action and at the 
same time provides excellent current transfer 
surface through the connection. 

3) The Squeezon is formed so that it is long 
enough to distribute the com- 
pression over a large area. Cold 
flow is minimized and there is 

plenty of ‘‘elastic 
pressure” in reserve 
to maintain tightness 
during service. 


HE KEARNEY SQUEEZON for aluminum 

is a plated pure copper compression type 
connector forged in a shape having an “H” 
cross-section. The connection is made by plac- 
ing one conductor in the top half of the “H”’ 
and the other in the bottom. The sides are 
then coined over under tremendous hydraulic 
pressure--applied by pumping one handle of 
the Squeezon Tool. When the second distinct 
click is heard, the connection is then complete, 
permanent and a perfect electrical bond. 


Each conductor slips into a rounded trough 
or bed in the connector. After tremendous 
hydraulic pressure is applied, the Squeezon is 
compressed so that all air is permanently 
excluded from between points of contact. 


Because corrosion of these critical surfaces 
cannot occur, conductivity is extremely high. 
Result: the temperature of the connection is 
kept well below the temperature of the line 
wire. You can count on permanent, trouble- 
free connections designed to carry the full rated 
load of the wire. 


Check 


on the coupon for 
complete information. 


The Mark of Kao Quality, Products 
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KEARNEY PRODUCTS — Give a Little More for a Little Less thru Engineering — 


KEARNEY 


' gm Rape ee 2 
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EARNEY split bolt connectors for alumi- 

num are made of plated, high conductivity 
Kearnalloy. This specially developed material 
combines toughness for mechanical strength 
with a degree of hardness which will not damage 
or nick line wires. Aluminum wire, more so 
than copper, requires a connector which will 
cushion against it and yet withstand high 
wrench torque. 


All Con-Nec-Tite edges are carefully rounded, 
threads are clean and well defined and thread 
crests are dulled to eliminate. burrs and wire 
edges. 


Completely plated Con-Nec-Tites are avail- 
able with or without fully plated washers for 
use as ‘“‘universal connectors.’"’ Plated washers 
prevent electrolytic action in bi-metallic taps. 
Washers should also be used to better accom- 
modate smaller tap off wires or leads. 


There are special Con-Nec-Tites for alumi- 
num to aluminum connections. Two large, bell 
mouth aluminum washers maintain high pres- 
sure contact and at the same time act as 
vibration dampers on the conductor. The 
washers also greatly increase the contact area 
through the connection. 


Mark on the coupon for prices 
and complete listing. 


Con-Nec-Tites with bell mouth washers place 
larger areas under compression. Upper washer 
is aluminum; lower side of middle washer and 
“V"’ groove of lower washer have copper sur- 
faces. Aluminum to aluminum connections are 
made by dropping the middle washer down 
over lower washer. 


PRESSUR 


Here is a compact two-bolt clamp for perma- 
nent high pressure taps on copper or aluminum 
conductor in sizes 1/0 to 1033.5 MCM ACSR. 
Made of high strength bronze, it accommodates 
two maximum size cables or one maximum and 
any smaller size wire to a minimum of No. 8 
AWG solid. (Tap wire minimum size will be 
larger if a spacer is required.) 


Check for catalog information 
on the Pressurite Clamp. 


Designed and Manufactured by JAMES R. KEARNEY CORPORATION 


ELECTRICAL WORLD @ July 14, 1952 


4236 CLAYTON AVE., ST. LOUIS 10, MO. 
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KEARNEY 


LUMINUM oxidizes readily upon exposure 

to air. This high resistance corrosion 

fortunately is limited to a thin, invisible layer, 

but it is highly important to remove it before 
making any kind of an electrical connection. 

Abrasion is by far the best method for clean- 
ing aluminum conductor. Kearney engineers 
have designed a wire brush which will scuff up 
and remove all corrosion without damage to 
the conductor and do it in a very few short 
strokes. The replaceable, adjustable brush 
elements form a “V" which accommodates any 
wire size easily. 

Brushes are available with rugged metal 
handles for use with gloves on distribution 
circuits, or for higher voltage they can be 
ordered with fit-on attachments for hot stick 


use 


Mark for more information on 


conductor cleaning 


KEARNEY PRODUCTS — for Better Construction — Safer Maintenance — 


KEARNEY 
IRSEAL 


Prevents galvanic action in bi-metallic taps 


ONNECTIONS on aluminum wire, as well 

as on copper, must be protected against 
corrosion. Even though thoroughly clean when 
connected, oxidation quickly forms on unpro- 
tected surfaces. Result: a trouble-making, 
high resistance tap. 

Kearney Airseal is a pliable, high dielectric 
compound which is chemically inert. It is the 
most nearly perfect material in the field today 
for sealing out moisture, oxidation and corrosion. 

Airseal is applied by 
kneading it over the 
connector to be pro- 
tected where it forms 
a coating impervious to 
moisture and contami- 
nated atmospheres. It 
is much more effective 
than electrician’s tape. 


An “X" by 


brings you samples 
and more details. 


The Mark of ita Quality Products 
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KEARNEY PRODUCTS — Give a Little More for a Little Less thru Engineering — LW 


for Making Permanent, High Conductivity Taps ... Use 
KEARNEY SQUEEZ-TAP CLAMP 


designed for 
Any Type or Combination 
of Conductors 


HIS NEWLY developed clamp consists of 

two parts. One half is compressed onto the 
energized line with a hot line tool resembling a 
bolt cutter; the other is compressed onto the 
tap wire. The clamp fits snuggly in the jaws 
of the tool so that there is no fumbling in 
positioning it on the line before compression. 
The two parts are then joined quickly together 
and locked with the large eye using a standard 
clampstick as shown. Current is transferred 
through the clamp by heavy, wide contact 
surfaces. Conductor pitting is absolutely elimi- 
nated because any arcing experienced in 
disconnecting the tap will occur between clamp 
halves and not between the clamp and con- 
ductor. For this reason the clamp is recom- 
mended for installation beyond the armor rods. 


Clamps are made of aluminum and are 
designed for use with any type or combination 
of conductors. Those for use with copper or 
Copperweld have a copper coating on the 


——_ appropriate contact surfaces. 
K HANDLES Both line and tap assemblies are available 


for wire sizes 4 0 ACSR maximum to 6 solid 
aluminum minimum. All size line and tap 
assemblies are interchangeable and can be 
purchased separately. 


Get more information about Check 


this revolutionary design. on the coupon. 


Designed and Manufactured by JAMES R. KEARNEY CORPORATION 
4236 CLAYTON AVE., ST. LOUIS 10, MO. 
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KEARNEY PRODUCTS — Give a Little More for a Little Less thru Engineering — 


KEARNEY 
CON-NEC-TAP CLAMPS 


Kearney clamps and stirrups cover a wide 
range of conductor sizes from 8 ACSR to 1,431 
MCM ACSR. In general, clamps may be of 
For Trouble ee Se oe 

the protected thread type (pictured below) or 
may have weather resistant Everdur bronze 

Free Taps... ate eran re 
operating screws. In either case the tightening 
° torque is transmitted to the jaws with high 

Specify nas -cacee cee a dieeaiels 
efficiency and without danger of distortion. 
KEARNEY This feature assures you of permanent high 
pressure contact. Stirrups, designed to protect 
the line from pitting in event of ares, are either 

the spring type or the protected thread type. 


HERE is a complete line of Kearney live- 

line clamps for use on aluminum to alumi- 
num taps and a separate series for use on 
aluminum to copper connections. The first 
features bodies and jaws precision fabricated 
from a -special heat treated aluminum alloy 
while the second uses heavy zinc plated bronze 
for these parts. 

All Kearney clamps are perfectly balanced so 
that eve screws remain in the correct position 
for tightening on the line. Larger screws and 
jumper lugs are a guarantee that the clamps 
are vibration proof and will remain tight on 
the conductor and jumper. 


Long top lip 
balances clamp 
for easy 
installation. 


Kearney Protected Thread clamps insure 
ease of removal regardless of the length of 
service on the line. The screw operates in a 
fully enclosed, grease filled chamber. This 
feature prevents all corrosion of the threads 
and eliminates any possibility of having to cut 
the clamp from the conductor. All contacts 
are well rounded and smooth. A strong spring 
lock washer compensates for any expansion or 
contraction of clamp or conductor. 


Get the whole story of Mark 
Kearney Hot Line Clamps 


Designed and Manufactured by JAMES R. KEARNEY CORPORATION 
4236 CLAYTON AVE., ST. LOUIS 10, MO. 
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for Making Better 
Tap-Offs From 
Larger Cables 


KEARNEY 


%, & 


- 


arene rece Groove Clamps for 


aluminum provide an_ efficient 
means of tapping larger size cables. Cast of 
bronze, they are heavily plated for use with 
any conductor combination 


Two high strength clamping members are 
secured with one, two or three heavy steel bolts, 
depending on size of clamp. These bolts are 
readily tightened with a single wrench. The 
tightening force is evenly distributed over a 
wide area on the conductors for permanent, 
high pressure contact without damage to the 
wire 


There are two types of clamps adjustable 
and non-adjustable. The adjustable model is 
made in 5 sizes: the smallest fits a range of 
6 solid aluminum to 1 0 ACSR, and the largest, 
266 to 666 MCM ACSR. The non-adjustable 
series consists of approximately 50 clamps 
designed for a specific line and tap size. The 
smallest is 2 0 ACSR run and 4 solid tap; the 
largest, 874 MCM run and 874 MCM ACSR 
Lap. 

Check 


for complete catalog informa 
tion on the entire series 


KEARNEY PRODUCTS — for Better Construction — Safer Maintenance — 


Mid Span Take-Offs 
Use 


CLA BA DG 
y a . o* ‘> 
be 7 ease ; 


NEW TYPE of construction calls 

for the use of bare neutral, self- 
supporting cable for secondaries as well 
as service drops. Lighter weight of the 
three wire cable permits increased span 
lengths. Because of these longer spans 
it is sometimes impossible to run service 
wires to a pole for connection. Kearney 
has developed a clamp specifically for 
mid-span take-offs. 


To install, simply slip the span clamp 
onto the secondary neutral and tighten 
the single bolt. Position a Wedge-Tite 
Clamp on the service cable and drop 
the bail over the span clamp. Next, 
connect the wires with Squeezons, cover 
with Airseal and bind the cable with 
Service Cable Ties in order to prevent 
separation. 


A typical mid-span installation uses 
the following Kearney products: 


AIRSEAL 


SQUEEZON CONNECTOR 
SPAN CLAMP 


WEDGE-TITE CLAMP 
SERVICE CABLE TIE 


If you use this type Check 
of construction i 


The Mark of an Quality, Products 
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KEARNEY PRODUCTS — Give a Little 


More for a Little Less thru Engineering — 


KEARNEY PRODUCTS 
ARE FIELD TESTED 


LL KEARNEY PRODUCTS field 


tested under the conditions found only in 


are 
actual operation. Our facilities now include an 
ultra modern laboratory substation located on the 
outskirts of St. Louis where 10,000 amperes at 
15,000 volts are available for very exacting tests. 


That's one reason why we say, “Specify Kearney 


for Permanent, High 
Conductivity Connections 


KEARNEY 


EARNEY sleeves for aluminum are now 

designed for use with the Squeezon com- 
pression tool. Ten tons of pressure are used 
to “cold weld’’ the conductors to the sleeve 
forming a joint higher in conductivity than 
the wire itself. 

Special dies in the tool distribute the pressure 
over the proper area in order to prevent 
distortion of the conductor. Cold flow is con- 
trolled by the dies so that metal is massed in 
the correct position to prevent pull-out. Sleeves 
are made of a special aluminum alloy which is 
plastic under high pressure but will not relax 
after compression. 


Check 


for the important details 
on the new sleeves. 


for Safer Maintenance 


Through Constant 


Field Research and Engineering.” 


The Kearney 34.5 KV Substation 


the Kearney Products that will help 
you on the coupon below .. 


Gentlemen: 


1 


Send me more information about 
the items I've checked below. 


Squeezon 
Connector 


Con-nec-tites 


Pressurite 
Clamps 


Cleaning 
3rush 


Airseal 


Squeez-Tap 
Clamps 


Name 


Company 


Address 


Designed and Manufactured by JAMES 
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4236 CLAYTON AVE., ST. 


R. KEARNEY 
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‘ 


Service Cable 
Tie 

Wedge-Tite 
Clamps 


Con-nec-tap 
Clamps 


Parallel 
Groove 
Clamps 


Span Clamp 
Splicing 


Sleeves 


Title 


CORPORATION 
LOUIS 10, MO 





How to be Sure 
You Dont get 


“SHORT- CHANGED" 


--sNEXT TIME YOU BUY TAPE! 


While minimum length can be de- 
pended on to be accurate in any roll of 
tape, it’s the weight of the roll that you 
must watch. It is important for you to 
know: Does the No. 4 Roll actually weigh 
t ounces, as it should; and the No. 8 Roll 


% ounces ? 


For weight reveals whether tape is full 
strength in substance, or whether its 
protective and adhesive properties have 
been weakened due to skimpy materials. 
Underweight tape means you must use 
more of it, and take the extra time to roll 
more on, when a job requires maximum 


tape protection. 


You can always weigh every roll you 


buy, of course, but why bother, when 
HAARTZ-MASON publicly makes you a 
DUAL GUARANTEE — 


covering both weight and length, and 


a guarantee 


prints this information boldly on every 


roll and container. 


So get full measure the next time you 
buy tape by accepting none but the 
DUAL GUARANTEED HAARTZ.- 
MASON brands. 


Haartz-Mason, Inc. 


WATERTOWN 72, MASSACHUSETTS 


PARAPLASTIC Plastic Tope 
thot does the work of both 
rubber and friction. 


Note: Weight ond length information are printed boldly on every roll and container. 
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FIGURE 1. Cover bushings on an L-M Round-Wound 15 kva 7200 volt trans- 
former. Note the generous width of skirting for high creepage distance, the 
four-bolt cover clamp thot assures even pressure on gasket and porcelain. 


Cover Bushings on L-M Round-Wound Transformers. 


four clamping bolts 
assure even pressure 


heavy external 
split clamp 


thick corprene 

gasket squeezed 

between porce- 
_-—— lain and cover 


high raised cover boss 
keeps surface moisture 


FIGURE 2. Close-up of triple-seal against moisture. 1. Deep-skirted porce- 
lain gives “diving bell” effect. 2. Thick corprene gasket, squeezed between 
porcelain and steel boss. 3. Deep-drawn cover boss keeps moisture away. 


Triple-Protected Against Moisture, Corona 


“Diving Bell” design porcelain, thick corprene gasket, 
and high raised boss on cover provide triple barrier 


By ALVIN B. COYLE, 
Manager Transformer Sales 
Line Material Company 


In the design of 
cover bushings, 
L-M engineers 
have gone to great 
lengths to elimi- 
nate moisture en- 
trance and corona, 
which would cause 
undesirable radio 
interference. 
The porcelain itself is designed with ex- 
ceptionally generous creepage distance 
and high wet-flashover characteristics. 
The best grades of electrical porcelain 
are used, with the surface fully glazed. 
At the bottom is an extra skirt or lip, 
which is curved downward to give a 
“diving bell” effect in keeping moisture 
away from the gasket. 


The porcelain is mounted on an excep- 
tionally high raised boss in the cover, 
which in itself leads moisture away from 
the bushing. Between the boss and the 
porcelain is a thick corprene gasket 
tightly squeezed by the four-bolt cover 
clamp. Corprene has the initial her- 
metic sealing property of synthetic rub- 
ber plus the elasticity and non-flowing 
characteristics of cork to maintain a per- 
manent vapor-proof seal. 

The result is a bushing that provides ex- 
ceptional protection against moisture 


and breathing: it is corona-free and 
causes no radio interference. 


Get Full Information 


These cover bushings are standard equip- 
ment on all L-M Round-Wound transform- 
ers of 5000 volts and over. For more infor- 
mation on these and other features of these 
outstanding distribution transformers, ask 
the L-M Field Engineer ; or write Mr. Coyle 
at the Transformer Division, Line Material 
Company, Zanesville, Ohio (a McGraw 
Electric Company Division). 


Round Wound” te @ Line Material Company trademark 


LINE MATERIAL 


Transformers 


for Distribution Today 


Complete Coordinated Vy os 
ee 


a BieNANe Mahan gg Mapa e 


ER TSE ET 


a 





ae 
uJ 


FIGURE 1. In Round-Wovund transformers, pri- 
mary windings ore on the outside of the coils, 
providing omple creepage distance between 
high voltage leads and low voltage windings. 
Note the greater creepage distonce “A” in this 
Round- Wound coil than “A” in the shell type con- 
struction shown in Figure 2. 


FIGURE 2. In the shell type of transformer, where the primary 
winding must be sandwiched between secondary windings, 
ond are confined by core steel, primary leads are much 
closer to the secondary, resulting in far greater danger of 
flashover. Danger points ore the short creepage distances 
“A” between the high voltage leods and the low voltage 


een sit tice MS pice narsot Nae 


basen 


windings. 


How L-M Round-Wound Design 


Provides Higher Impulse Level, 
Higher Short Circuit Strength 


by EARL J. KIRSCH, Assistant Manager, Transformer Sales, Line Material Company 


Both high impulse 
level and high short 
circuit strength are 
desirable character- 
istics in distribution 
transformers. A high 
impulse level will 
enable a transformer 
to resist lightning 
and switching surges 
of considerable magnitude. Short cir- 
cuit strength will enable the transformer 
to withstand the great mechanical forces 
created by heavy short circuit currents. 


High Impulse Level 
Principal factors in attaining high impulse 
levels are the insulation between wind- 
ing layers and the creepage distances 
between leads, windings, and frame. 


Lightning surges attempt to flash over or 
through insulation to the ground. 

A particularly weak point in many 
transformers occurs across the end-coil 


surfaces where leads are brought out of 


the coils. As shown in Figure 1, it is a 
characteristic of the Round-Wound type 
of design that there is substantially more 
clearance between leads than is obtained 
with the one-coil shell type shown in 
Figure 2, where primary winding is often 
sandwiched between two layers of sec- 
ondary, and more closely confined by 
core steel, 


Core Versus Shell Type 
In the L-M Round-Wound transformer, 
all of the primary winding is on the out- 
side of the secondary winding. Leads 
are taken from the outside layer of the 


primary winding to the primary bushing, 
providing maximum creepage and flash- 
over distances (Figure 1). In the shell 
type (Fig. 2), the designer must sandwich 
the primary winding between two layers 
of secondary to gain minimum acceptable 
clearance between the high voltage pri- 
mary and the core, and to hold the im- 
pedance within acceptable limits. 

Another problem is that surges tend to 
“pile up” on the end-turns nearest the 
bushing—which is why so large a per- 
centage of burnouts occur at this point. 
Because of the design of the Round- 
Wound transformer, there is maximum 
separation of primary windings from 
ground, and maximum insulation be- 
tween high and low voltage windings 
and between coils, 





"NORMAL LOAD 


FIGURE 3. Under short circuit currents, rectongular 
coils tend to distort to a round shape. The forces may 
be violent enough to damage insulation or even 


couse complete failure of the coil. 


The fact that the Round-Wound coils 
are round means that they have not been 
malleted into a rectangular shape; there 
are no sharp corners and weak spots 
caused by damage to the insulation from 
malleting. 

Basic design, plus generous insulation, 
assures the exceptionally high impulse 
strength of Round-Wound transformers 
that is proved not only in laboratory 
tests but also is borne out by long life 
performance in actual field service. 


Short Circuit Strength 

The round coils of the Round-Wound 
transformer are also a principal factor 
in the outstanding short circuit strength 
of this design. As shown in Figure 3, 
when rectangular coils are short-cir- 
cuited, the heavy currents tend to force 
the windings into circular shape. This is 
very likely to result in damage to the 
insulation, 

But round coils, already circular, are 
not stressed out of shape, and therefore 
are not subject to distortion and result- 
ing damage (Figure 4). Thus round coils, 
plus substantial coil bracing, give Round- 
Wound transformers inherent advantages 


“Round-Wound™ is a Line Material trademark, 


ELECTRICAL WORLD @ July 14, 
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NORMAL LOAD 


FIGURE 4. Since the coils on Round-Wound trans- 
formers are already round, short circuit currents pro- 
duce very little distortion. Thus “Round-Wounds” 


hove appreciably higher short circuit strength. 


in short circuit strength, which contrib- 
utes materially to their longer life. 
Because of their design characteristics, 
and because of the elimination of vari- 
ables in production, L-M Round-Wound 
transformers amply meet NEMA stand- 
ards with a generous margin of safety, 


For Complete 
Engineering Data 


Ask the L-M Field Engineer for the infor- 
mation you want, or write Mr. Kirsch at 
the Transformer Division, Line Material 
Company, Zanesville, Ohio (a McGraw 
Electric Company Division). 


. 


Some Ovtstanding Characteristics 
of L-M Rownd-Wound Transformers — 


High Short Time Overload Capacity © 
Better Regulation at all power factors 
High Impulse Level, with ample 
creepage distances and generous 
insulation 
High Short Circuit Strength because 
round coils have less tendency 
to distort 
Low Exciting Current because the 
core is not cut or disturbed after 
annealing 
Better Loss Ratios with lower 
total losses 


LINE MATERIAL 


Transformers 


Complete Coordinated Equipment for Distribution Today 
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FIGURE 1—Earl J. Kirsch, Assistant Manager, Transformer sales, gaps; has stable characteristics, low exciting current. Long round 
exhibits the L-M Round-Wound core-coil assembly, which pro- coils wound directly onto the core encircle a large part of the 


vides an almost ideol magnetic circuit. The wound core hasnoair core,making possible fewer winding turns and lower copper loss. 


FIGURE 2—-Core is tightly wound, under ter FIGURE 3—The cross sec FIGURE 4— After the core is onnealed, coils ore 
sion, of continvous strip of oriented silico tion of the wound core is wound directly on the uncut core, by meons of 
steel, of varying widths to provide o core of ruciform, closely approxi split winding flanges driven by geors on the L-M 
nearly round cruciform cross section. mating a round form, exclusive winding machine, 





How L-M Round-Wound Design Cuts Losses 
in Distribution Transformers 


by James G. Everhart, Chief Engineer, Transformer Division, Line Material Company 


Utility companies are under terrific pres- 
sure today between higher costs and 
higher taxes on the one hand, and lag- 
ging revenues on the other hand. Today, 
as never before, power must be distri- 
buted with the utmost economy, and 
great attention is being devoted to the 
reduction of every possible loss, 

Transformer losses are one factor that 
is receiving extensive study, by both 
the operating companies and the manu- 
facturers, 

In this economy drive, transformer 
loading is also receiving major attention, 
with a view to maximum utilization of 
equipment—and this introduces another 
factor into the study of losses. 


The Battle for Savings 


The ratio of losses of a distribution 
transformer affects overload capacity. 
The copper loss watts vary as the square 
of the overload. In comparing two trans- 
formers of identical physical proportions 
including coil cooling surface exposed 
to oil, it is obvious that the unit with 
higher copper loss has less overload 
capacity before damaging temperatures 
are reached than does the transformer 
with lower copper loss, This effect is 
further emphasized by the fact the high 
copper loss dictates a small unit with 
less surface. 

Core loss, on the other hand, is some- 
thing the utility company pays for 24 
hours a day. Therefore the designer must 
take both core and copper losses into 
account in providing the best possible 
balance of performance characteristics. 

Exciting current, another factor in 
operating cost, is deserving of attention, 
and should be reduced to whatever ex- 
tent can be done by a design that does 
not at the same time sacrifice other per- 
formance characteristics. 


“Balanced Performance” 


To meet these considerations, trans- 


former design must essentially be a series 
“Round-Wound™ is a Lime Material Co. trademark. 


FIGURE 5—Each of these core cross sections has an orea of 4 squere 
inches. Note the difference in perimeter. tt takes only 7.1” of wire to 
make o turn cround the round cross section core. There is less total length 
of wire in the coll. Obviously copper loss is lower! 


ofcompromises. The L-M Round-Wound 
transformer consists of a wound core, 
with long round coils wound directly 
onto the core (Figure 1). This construc- 
tion offers certain inherent advantages 
which make it possible for L-M designers 
to minimize compromises and offer bal- 
anced performance, 


Wound Core Is Not Cut 


First of these inherent advantages is the 
exclusive L-M wound core itself. It is 
tightly wound of continuous strip of 
cold rolled oriented silicon steel, with 
no cuts, laps, or gaps (Figure 2). This 
superior core makes possible the digher 
overload capacity and balanced losses 
of the Round-Wound transformer, 


Lower Exciting Current 
Since the core is not cut, no air gaps are 
created which would break up the flux 
path and produce higher exciting cur- 
rent, with consequent loss in revenue. 


Low Core Loss 


The higher magnetic efficiency of this 
core makes it possible to achieve low 
core loss easily, while the core at the 


same time contributes greatly to bal- 
anced performance, Incidentally, this 
continuous core is also far more quiet 
than one which contains air gaps. 

Another advantage of the L-M wound 
core lies in the fact that the cross section 
is cruciform, approaching the round 
(Figure 3). Round coils are wound di- 
rectly onto the core in an L-M designed 
winding machine (Figure 4), As shown 
in Figure 5, these coils allow a reduction 
in the perimeter of the coil and permit 
more efficient utilization of the copper. 
With the same cross section wire, and 
the same number of turns, there is less 
total length of wire, and less watts of 
copper loss, This is one of the inherent 
advantages of the L-M wound core that 
gives the designer more leeway in achiev- 
ing a proper balance of performance 
characteristics. 

Detailed typical performance charac- 
teristics of Round-Wound transformers 
are available from the L-M Field Engi- 
neer, or by writing Mr. Everhart at the 
Transformer Division, Line Material 
Company, Zanesville, Ohio (a McGraw 
Electric Company Division), 


if Hike WREE RIAL Transformers 


Complete Coordinated Equipment for Distribution Today 
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Specify LAPP Thick-Shell 


@ Are your suspension lines being built 
by contractors, or by inexperienced 
men in your own crews who think that 
bouncing suspension discs off the concrete highway is proper 
handling? The Lapp Thick-Shell Suspension unit has a full two 
pounds more of porcelain than standard, by specification has 
more than 60% extra impact strength. At a small premium in 
price, is good insurance against rough handling. And where 


attack by stones and bullets is likely, they may save your line! 
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COPE Cable Trough is Used by 
Utilities and Industrial Plants 
Throughout the World 


The ease and economy of installing standard COPE 
Cable Trough has given it wide acceptance among the 
leading utilities and industrial plants around the globe. 
They realize, as will you, how COPE Cable Trough 
saves on time, material and costs. 


Write for full information. 


COPE Cable Trough installation at Gary 
Sheet & Tin Mill—U. S. Steel Company 


G inc. 


T. J. COPE, INC., 711 SOUTH 50th ST. 
PHILADELPHIA 43, PENNSYLVANIA 
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A few of the Users of 
COPE CABLE TROUGH... 


Allis-Chalmers Manufacturing Co 

Aluminum Company of America 

Atlantic City Electric Co 

Atomic Energy Commission 

Borg-Warner Corp 

The Budd Company 

Carolina Power & Light Co 

Central Hudson Gas & Electric Corp 

Cincinnati Gas & Electric Co 

Cleveland Electric Iiuminating Co 

Commonwealth Edison Co 

Connecticut Light & Power Co 

Consolidated Gas, Electric Light & Power Co. 
of Baltimore 

Delaware Power & Light Co 

Detroit Edison Co 

Detroit Stee! Corp 

Dow Chemical Co 

E. |. du Pont de Nemours & Co., Ine, 

Ethy! Corporation 

Ford Motor Company 

Goodyear Tire & Rubber Co 

Indianapolis Power & Light Co. 

International Harvester Co 

Island of Iceland 

Jersey Central Power & Light Co. 

Jones & Laughlin Steel Corp 

Kaiser Aluminum & Chemical Corp, 

Kansas City Power & Light Co. 

Kingdom of Egypt 

Kingdom of Greece 

The Mead Corporation 

Monsanto Chemical Co 

Monongahela Power Co. and The Potomac Edison Co 

National Advisory Committee for Aeronautics 

National Aniline Div., Allied Chemical & Dye Corp. 

New England Electric Systen 

New York State Electric & Gas Corp 

Niagara-Mohawk Power Corp. 

Pacific Gas & Electric Co 

Packard Motor Car Co 

Pennsylvania Electric Co 

Philadelphia Electric Co 

Pittsburgh Plate Glass Co. 

Republic Stee! Corp 

Reynolds Metals Co., inc 

Southern California Edison Co 

Union Electric Co 

United States Army—Corps of Engineers 

United States Bureau of Reclamation 

United States Navy 

United States Steel Co 

Virginia Electric & Power Co 

WCAU—AM-FM-TV, Phila 

Western Electric Co., Inc 
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WHY DO IT THE HARD WAY?.... 4y BUSTER 


There’s a CRESCENT CRESCENT 


CIRCULAR 


SNIP for EVERY JOB a) | snes 


No. 7412 


Yes Sir! If you want to cut curves, circles or other 
intricate patterns, don’t use a Crescent Standard Pat- 
tern Snip ... even though no finer snip was ever 
made. The Crescent $412 Snip, that Buster is using, 
was designed to cut straight lines straight — cleanly 
and effortlessly ! He should be using a Crescent T412 
Circular Cutting Snip. And there’s a Crescent “Heavy 

Duty” and a Crescent “Combina- 
tion”? Pattern as well. Hardware 
Dealers and Industrial Distribu- 
tors everywhere have all four 
patterns. 


Sign of the Cp rtisan 
had f lal anita 


Crescent «@ ovr trode mark registered in the ond cbrood. tor wrenches and of cools Sold by leoding distributors ond retoilers everywhere and mode only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YORK 
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URRY 


Electrical tests made on each and every Pole 
Star transformer verify John Lenhart's state- 
ment. Exciting currents in Pole Star trans- 
formers are 60 to 75% less than they were in 
Pennsylvanua's former stacked core transformers. 
This is true of the 3 to 100 Kva units as well as 
the larger 167 through 500 Kva sizes. 


Exciting Current is the current required to 
magnetize or excite a transformer core. Since 
exciting current is present in all transformers 
— under any load or no load conditions — a 
certain amount of generating Kva must be 


ne 


& 
as! 


v 


earmarked for exciting current and for noth- 
ing else. In terms of hundreds of transformers, 
the cost of producing this generating (re-active ) 
Kva can mount up to large amounts of generat- 
ing capacity supplying nothing but exciting 
current and returning no revenue to the Utility. 
It is good business, therefore, to install trans- 
formers with low exciting current because 
real dollar savings can be achieved. Under any 
load, less generating capacity would be re- 
quired; at full load, the Utility will derive 
more revenue-producing output per unit of 
generating capacity. 


NOTICE TO ELECTRIC UTILITIES: 


Catalog No. 352 contains com- 
plete information about the new 
167 to $00 Kva Pole Stars. Write 
for your free copy today. 


P.S. Let the Pole Star be your guide 


b Posed COawede RANSFORMER COMPANY 


CANONSBURG, PA. 
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IF TINY PRECIOUS METAL CONTACTS 
ARE A TOUGH 
ASSEMBLY 
PROBLEM... 


Look to Mallory for economical production 


The assembling of tiny contacts of platinum, palladium or 
other precious metals no longer need bottleneck your production 
or push manufacturing costs out of line. Through modern 
tape-welding techniques, Mallory is mass-producing millions of 
assemblies like those illustrated here, and at low cost! 


This process employs a tape of contact material—either solid, 
or bi-metallic with a facing of a few thousandths of precious 
metal. The tape is fed into a machine that shapes the contact, 


welds it in place and ejects the assembly—as a continuous, 


automatic operation 


This process reduces costs and improves performance because it 
eliminates individual handling, less precious metal is required 
and the welded assembly provides excellent conductivity and 
physical strength 


Expect More... 
Get More From Mallory 


Whether your electrical contacts are large or small, Mallory 
can produce them for you to the highest quality standards— 
and at the right price. 


Your own organization is freed of all problems of purchasing, 
stocking and fabrication of contact materials and subassem- 
blies. And you benefit by Mallory’s single responsibility for the 
complete job... extending from raw materials to final inspection. 


Write or call Mallory today about your contact requirements. 


In Canada, made and sald ty 
Johnson Matthey & Mallory. Lad 


110 Industry So, Toronto 1, Onswrse Electrical Contacts and Contact Assemblies 


; PR MALLORY €CO inc : 
t Electromechanical — Resistors * Switches “ ‘Tor 
i be - L OR Electrochemical—Capacitors « Rectifiers * Mercury 


Cen ee 
INDIANAPOLIS 6 
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What it takes to make 
steam behave ar 1450 pel and 1000" F! 


MAIN STEAM PIPING 
INSTALLED AT SALEM HARBOR 
STATION OF NEW ENGLAND POWER COMPANY 


Manufacture of this main steam piping began at 
Pennsylvania Forge Corporation as 20-ton alloy- 
steel ingots (242% chrome, 1% moly steel). Four 
days’ forging changed the ingots into solid bars 30 
ft. long, with outside diameter of 1544 in. Boring, 
turning, sizing and finishing followed. 


|“ ABRICATION of the main steam line for the Salem Harbor 

i Station of the New England Power Company, vital link 
in more than 52 miles of piping fabricated by Grinnell, is 
an example of the many skills required of Grinnell piping 
specialists. Grinnell chemists, metallurgists, physicists, 
radiologists and supersonic electronic scientists .. . all played 
a part in the bending, welding and testing operations. 


The integration of complex, highly technical skills like 
these into a single organization of trained specialists explains 
Grinnell’s leadership in the field of prefabrication. It ex- 
plains, too, why your interests are best served when you 
call upon Grinnell’s expert personnel and specialized facili- 
ties in the solution of your piping problems. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


AA TR LE OEE 


Sa PIT EG 0 


Grinnell Company, Inc., Providence, Rhode Island * Coast-to-Coast Network of Branch Warehouses ond Distributors 
pipe and tube fittings * welding fittings *° engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Sounders diaphragm valves * pipe °* prefabricated piping * plumbing ond hecting specialties * 


water works supplies 
industrial supplies . Grinnell automatic sprinkler fire protection systems ° 


Amco air conditioning systems 
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Aerial view of Delaware River Bridge token in the spring 
of 1952. showing the High Speed Roil Transit Lines on 


ue report on the service outer sides of bridge. Photo by Aero Service Corporation. 
eee 
of Everdur Electrical Conduit The Delaware River Bridge, linking Camden, N. J. with 


Philadelphia, opened to vehicular traffic in July 1926. In 
. 1934-36, when the High Speed Rail Transit Line was in- 

on the Delaware River Bridge stalled, more than 200,000 pounds, or 14% miles of Ever- 
dur* Conduit, in nominal sizes from 1%” to 4”, was used for 

electrification and electro-pneumatic signal operations. 


Service conditions were anything but good—and the 
problems encountered included corrosive industrial gases 
and almost continual vibration caused by the rapid 
transit rail cars and 70,000 motor vehicles a day. 


Now, with another bridge expansion project planned, an 
engineer of The American Brass Company made an 
“on-location” inspection of the 15-year-old installation. 
The detailed report concludes as follows: 


“It is my opinion that the corrosion rate of the 
unpainted Everdur Conduit installed on the 
Delaware River Bridge is very low, and that 

the conduit will last as long as the bridge itself.” 


Everdur Electrical Conduit is made of Everdur Copper- 
Silicon Alloy in two wall thicknesses (R.C, and E.M.T.). 
Publication E-12 describes this ANACONDA Product in 
detail. For a copy, address The American Brass Company, 


General Offices, Waterbury 20, Connecticut. e266 
Ree. US. Pat. OF 


In 1934. at the time of instaliatio 
the Tr sit ner s were 
to transport 20-foot lengths of Ev 


dur Conduit to the cable run 


a product of 
whew erie ieee oes om ANACONDA 


yt 
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Each Panelboard 
on this page 
is designed for 
ONE kind of job... 


... the job that a “particular” kind of distribution cir- 
cuit in your plant calls for. 

Of course, we both know that your distribution cir- 
cuits are much the same as those in other plants, but, 
when you come right down to it, you won't find very 
many electrical distribution circuits that are exactly 
the same. 

To make sure you get the best panel for each applica- 
tion, Trumbull does two things: 

1. Supplies enough different types of panelboards 

to cover every kind of service requirement. 

2. Exactly matches the special combination of 

requirements you set up for each panel through 

standardized construction that permits fast but 

individualized assembly of components. 
“Specially assembled” panels of the types shown on 
this page will exactly meet any distribution panelboard 
requirement you now have. Others will take care of all 
your lighter power and lighting requirements. 


1. Two Trumbull Converti-Fuse Panelboards—the most compact distribu- 
tion panelboards available. Branches: 30 to 400 amps. Service: 250 volts d-c, 
600 volts a-c; single- or three-phase. Interchangeable sections and fuse clips. 


2. A Trumbull Swing-Wa Panelboard— an 
ultra sturdy heavy-duty fusible panelboard 
with dead-front, hinged cover operation. 
Branches: 30 to 600 amps. Service: 250 
volts d-c,,600 volts a-c; single- or three. 
phase. Circuits are convertible. 


3. A Trumbull Convertible Circvit-Breaker 
Panelboard—versatile circuit-breaker-type 
assembly, sectionalized for maximum con- 
vertibility. Can include space for future 
circuits. Branches: 15-600 amps. Service: 
250 volts d-c, 600 volts a-c. 


4. A Trumbull ABH Circuit-Breaker Panel- 
board — uses same type circuit breakers as 
the “convertible” panel. Compactly de- 
signed to handle lighter loads. Branches: 
15 to 50 amps. Service: 240 volts a-c single- 
or three-phase; 125/250 volts d-c. 


Write for bulletin or check soon with your local Trumbull distributor. 


TRUMBULL(T) ELE CTRIC 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


PLAINVILLE, CONN. 


| 
: 


SPRRRRESEDN IN RED PEEVES 





: 
: 


x 
i 


SORGEL AIR-COOLED DRY-TYPE TRANSFORMERS 


Sub-Stations and Power Centers 


for indoor installations 
Engineered to meet your exact requirements 


Not necessary to design or change your installation to fit a “standard” 


Any type of primary switch gear. 
Metering—primary or secondary, to suit. 
Secondary breakers, main, branch, or tie. 


interlocked or automatic throw-over. Draw-out or stationary types. 
Magnetic trip, or thermal, or combination. 


All incorporated with high quality, liberally designed 
SORGEL Air-Cooled Transformers 
All factory assembled, wired, and tested. 
Mounted on a substantial steel base. 
Shipped as a single unit or in sections, accurately co-ordinated for 
easy assembly on the job. 
Sizes up to 2000 Kv-a. All voltages up to 15 KV. 0b te. eben, tha Conte, 
equipped with primary oi! fuse cutouts 


With forced draft fens, eutometicelly controiied by temperature indicator to 
increase transformer capecity 25%; primary fused toed breck switch ond 
kilewatt-howr meter, secondery voltmeter and drawout circuit breakers. 


Also a Complete Line of Conventional Air-Cooled Dry-Type Transformers 


Va to 2000 Kv-a. Single phase and poly-phase. 120—240—480—600 volts. 


Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 834 West National Ave., Milwaukee 4, Wis. 
Pioneers in the development and manufacturing of Air-Cooled transformers 
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| Use These BLACKBURN FITTINGS! 


Type AAW — For Al. to Al. 
= All-aluminum connector 
with 2 bell-mouthed wash- 
ers and aluminum contour 
spocer to hold wires in 
shape. 


Type CA — For Al. to Cu. 
Aluminum bolt and 


All - Purpose Connector nut, one bell-mouthed 


washer and one tin- 
T HPW —Tin-ploted 
Sout oo for a plated contour spacer 
Al. to Cu. or Al. to Al, _ washer, 


Type H-3-W — Primarily 
for 4, 6 and 2 Al. tap 
to Cy. line. Duronze con- 
nector with tin-plated 
bolt and 2 grooved bi- 
metallic washers. 


Cat. Ne. PAC 6-0 — Par- 
allel groove clamp with 


Cat. No. DLC 6-0 — Alv- 
minum dead end loop 
clamp, covers wire range 


6—1/0 ACSR, 
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copper liners soldered to 
aluminum body on one 
side. Also made for Al. 


to Al. and for armor rod. _ 
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IT DOES THESE JOBS—AND MORE! 


General and Subsidiary Ledgers 
Material and Supplies Ledger * Accounts 
Receivable Control Ledgers * Stockholders 
Ledger * Operating Statements * Customers 
Billing * Payroll Check Writing and 
Earnings Ledger Posting 


4 SIMPLE TURN of the job selector knob 
hange obs in a second—gives choice of any 
our accounting operations controlled by each 
senving pane iny number of panels may be 
used, s@ there's no limit to the number of jobs 
a Sensimatic will do 


Hoel thu 


No other accounting machine is so universally useful 
can do so many accounting jobs with such speed, 
such ease at such a saving! 


There's practically no limit to the number of accounting 
problems your Sensimatic can solve! Its most 
remarkable feature—the sensing panel or “mechanical 
brain” —automatically directs it through every 
operation—effortlessly, unerringly. Moreover, the 
Sensimatic’s many other automatic features and highly 
efficient design save costly working time and operator 
effort make it simple to learn, easy to use! Sensimatic 300 with 11 totals 
Sensimatic 200 with 5 totals 


Ww m see fo purse yw ~h more Se atic ; 
hy not see for yourself how much more Sensimatics Somaadtts B00 °silth 2 totale 


can do for you? Simply call your nearby 
Burroughs office, listed in the yellow pages of the 
telephone book. Burroughs Adding Machine Company, 
Detroit 32, Michigan 


WHEREVER THERE'S BUSINESS THERE'S _ [ Burroughs 
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FOR YOUR GOOD RELATIONS Bey. 
DEPARTMENT ae 


ape PORNO 
PNAS SAG oh EI 


i 
5 
4 
4 
bs 


Highest Quality 
Wet-Process Porcelain 
Shells made on the industry's 
finest automatic, completely hy- 
draulic presses to assure uni- 
formity and dependability in 
ALL units. 


Not all good relations with the public are confined to the home office. 
Basically, it starts with the kind of equipment you use. Power failures 
won't make friends—only influence people to say adverse things about 
your service. Stay on the “Good” side of Good Relations. Buy Porcelain 
Products’ dated, performance tested suspension insulators, They're built 
to keep working under the most extreme weather conditions. Write for 
prices and catalog information on our High Voltage Insulator line. 


- 


PARKERSBURG, WEST VIRGINIA 


EXPORT REPRESENTATIVE: 
Philips Export Corp., 100 E. 42nd $t., New York 17, N. Y. U.S.A. Cable Address: “PHILYORK” 
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is written in fields 


@ Production for Freedom has placed a tremen- 
dous burden on the shoulders of the electric 
power industry —which, since World War II, has 
spent more for expansion than any other. Bitumi- 
nous coal has played an important role. In 1951, 
utilities consumed approximately 102,000,000 
tons, the highest of record, or about 20% of the 
National production. By the end of 1954, the 
electric industry will have increased generating 
capacity to 104 million kilowatts—from the 75 
million at the end of 1951! 


Thanks to vast known deposits of Bituminous, 
such expansion can be taken in stride. And because 
Bituminous is an efficient source of low-cest power, 
in a supply sufficient for centuries, utility men 
will be wise to continue to plan new plants for 
this dynamic fuel. 


BITUMINOUS COALS 
FOR EVERY PURPOSE 


of Bituminous! 


In Baltimore & Ohio territory is a large pro- 
portion of operating Bituminous mines. New 
mines—highly mechanized for economical opera- 
tion—are opening constantly. The coals produced 
are excellent in quality, wide in variety, and 
convenient to industrial areas. We’ll be glad to 
advise you—just ask our man! 


BALTIMORE & OHIO RAILROAD 


Constantly doing things —better! 


July 14, 
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This NEW INSTRUMENT Offers 


Greater Convenience in Field Use 


MEGGER® LOW RESISTANCE OHMMETER 


This most recent addition to the Megger 
family of electrical resistance measuring 
instruments isa general purpose type with 
self-contained power supply. The set is 
available in two models, both having the 
same ranges of 0 to 1000 and 0 to 10,000 
microhms. Model 1B carries batteries and 
Model IR has a built-in rectifier which 
plugs into any ordinary lighting circuit 


outlet. Ample space is provided for the 
storage of all necessary leads and prods 
in a compartment of the same case. 

The complete unit, with either battery 
or rectifier weighs only about 19 pounds. 
It is, therefore, easily portable and con- 
venient to use in the field. 

Write for Bulletin 24-46-EW which de- 


scribes these new instruments completely. 


Schematic diagram of electrical connections for the Megger Low Resistance Ohmmeter 


e ELECTRICAL T T TR 
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* LABORATORY Leone 
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POCKET INSTRUMENT 
FOR CIRCUIT TESTING 
MIDGET MEGCER® 
CIRCUIT TESTING OHMMETER 


Measures Electrical Resistance 
From 0 to 200,000 OHMS 


This ideal tool kit or pocket instrument has 
a direct reading scale with no calculating 
to do. Operates independently of the exact 
voltage of the battery that supplies its 
current. Supplied with selection of double- 
range scales. Covers extra wide field of mis- 
cellaneous measurements of coils, resistors, 
contacts, windings, circuits, relays, et¢ 


B Type with 
batters swtich 
on the instru- 


S Type with 
hatter) switch 
in one of the 
test prod han - 
dles. 


A CONVENIENT KIT | 
FOR THE ELECTRICAL 
MAINTENANCE MAN 


If you are concerned with 
plant electrical tests 
you will find this 
indispensable 


all-around-the- 
und resistance measure- 


handy 6 Ib. kit® 


ments, 


In addition to a Midget Megger Circuit 
Testing Ohmmeter as 
described above, there 
is a Midget Megger In 
sulation Tester fo 
detecting dirt, mois 
ture, and deterioration 
in advance of failure, 
or for trouble shoot 
on breakdowns 


Bulletin 21-85-EW 


ing 


James G. Biddle { 

$16 Arch St.. Philade Ip! ia 7, Pa 
Gentlemen 
checked 

[) 21-85-EW 


Please send me item 


) 24-46-EW 
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LOW-HEADROOM, OVAL-TYPE CONDENSER (with extraction heater in 


exhaust neck), is typical of several furnished in sizes ranging from 
27,500 to 80,000 sq. ft 


“TAILORED 


TO FIT” 


Low-headroom design for condensers 
typical of Worthington “‘space’”’ engineering 


It all began in 1854 

That was the year the first Worthington condenser 
was installed. From that time, up through the early 
twentieth-century “‘evolutionary” period in condenser 
design, Worthington has constantly kept in step with 
prime mover and steam power plant development. To- 
day, engineers must design and build condensers within 
the limitations imposed by high construction costs. 

Thanks to the flexible nature of the Worthington 
*“‘Double Folded Tube Layer’’, today’s “‘low-headroom” 
requirements are easily met without any sacrifice in ef- 
ficiency. For single-shell, beneath-turbine installations, 
the rectangular box-type (built by Worthington as early 
as 1904) has given way to the modern “oval” design 
illustrated above. Other designs include single-shell, 
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A GREAT TEAM IN STEAM 


SIDE INLET CONDENSER, one-half of several “twin shell” units serv- 
ing turbine-generators of 20,000 to 100,000 kw 


side-mounted units with exhaust elbows, and twin shells 
with horizontal or ‘“T’’ shaped exhaust connections, 
popular for outdoor or semi-outdoor plants. 

As the capacity of turbine-generators increases, so 
does the demand for larger condensers. This places more 
importance on “‘space”’ engineering. Worthington—with 
over a century of experience in the manufacture of steam 
power equipment—is prepared to build efficient con- 
densers in all sizes to suit any reasonable limitations. 
(Now under construction for an eastern utility is the 
largest single-shell unit ever ordered — 125,000 sq. ft.) 

Write for advice on your new installation, stating re- 
quirements. Worthington Corporation, formerly Wor- 
thington Pump and Machinery Corporation, Steam 
Power Division, Harrison, N. J. 
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Electrical Applications 
of Aluminum 


Savings in Substations 


Important savings in erection costs and main- 
tenance are prime reasons for the growing 
popularity of aluminum substations with 
utility companies, co-ops and large industrial 
users, The light weight and easy fabrication 
of aluminum permits faster, simpler erection. 
More shop assembled aluminum components 
mean less assembly at the job site—less skill 
is needed in assembly and anywhere from 
3 to 7 days can be cut in erecting an average 
substation. No massive foundations are 
needed, grounding requirements are much 
simpler and field drilling is easier—more sav- 
ings thanks to akuminum. Substation main- 
tenance costs are kept to a minimum because 
aluminum requires no painting—no costly 
shut-downs. 


Lower Cost Light Bulb Bases 


From heavy duty substations down to feather- 
weight light bulb bases, is quite a drop but 
it's interesting proof that rarely there's a 
job too large or too small for aluminum. 
Small jobs can pose tough problems, too. 
For example, in engineering light bulb bases, 
it was necessary to develop sufficient rim 
strength with aluminum of a temper suitable 
for drawing and working. The method of 
introducing molten glass to the aluminum 
base had to be revised. A means of soldering 
conduction wires to aluminum had to be 
determined. All the above problems were 
solved—and at a lower cost than ever before. 
True, the savings per unit were small, but on 
a volume basis they added up to an important 
figure. Consult Reynolds Aluminum Spe- 
cialists for assistance on your electrical 
design problems. 
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WITH REYNOLDS ACSR 
MASTER REEL and COIL 


Want cost reduction proof? Then see how Reynolds Master 
Reel and Cable save important time, money and labor. 


Reynolds all metal Master Reels sharply decrease 
handling, storage and bookkeeping costs. Four Master 
Reels actually take the place of one hundred wooden 
reels! They're easily taken «part and re-assembled 
around the Master Coil by linemen in the field. 


They’re far stronger than wooden reels and can be 
used over and over again. 


Reynolds Master Coils hold the same amount of 
conductor as conventional wooden reels. They are 
carefully waterproofed, lagged and banded 

for complete protection in transit and on the job. 


Plan today to convert to the money- 


saving Reynolds Master Reel and oe “0 MANUAL FOR 


Coil method. Sooner or later you'll COMPLETE INFORMATION, — 
use aluminum—why not now? CHARTS AND TABLES. 
Reynolds Metals Company, 2584 Please request this booklet 
South Third Street, Louisville 1, Ky. 2 


For Complete Information — — 
see your Reynolds distributors listed below or write direct to 
Reynolds Metals Company, 2584 South Third Street, Louisville 1, Kentucky. 
Westinghouse Electric Supply Co., New York, N. ¥. (And branches) « North Coast Electric Co., Seattle, Wash 


Griffin Manufacturing Co., Dollies, Texase Southern Electric Supply Co., Houston, Texas Williamson Soles Co., 
Shreveport, Lovisione (And branches) ¢ California Electric Supply Corp., San Francisco, California 


REYNOLDS ALUMINUM 
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Westinghouse Power Centers 


meet SPACE and WEIGHT LIMITATIONS 


at Kansas City Star 


ee 


The control room was small—the floor would not maintain— breaker inspection and replacement J 
support heavy liquid-filled transformers. Confronted quick and easy.” ; 
with this situation, the Kansas City Star requested The Kansas City Star realized many other benefits) 
recommendations on a power distribution system. when they installed Westinghouse Power Centers.’ 
The problem was solved with these Westinghouse For example: ’ 
Dry-Type Power Centers. FLEXIBILITY . . . New feeders can be added in min- 

Two units are now in operation—with provisions imum time—saving on engineering and labor costs. 
for a third unit if load requirements dictate. Complete ECONOMY .. . Costly vaults eliminated— installed as 
customer satisfaction is evidenced by this statement 
from the Kansas City Star: 


Te eer ae eae ere 


a unit rather than in separate parts—shorter !ow- 
voltage cable runs require less copper. 
“It was desirable to locate the power center adjacent Westinghouse Power Centers will do a better job) 
to our press controls. This meant that special con- of meeting your power distribution needs. These two” 
sideration be given the problem of protecting our booklets tell how: The details of Westinghouse | 
operators from the incoming 15-kv line and connec- Power Centers are discussed in Booklet B-4162 ... 
tions. The completely enclosed design of the Westing- various types of plant distribution systems are covered © 
house Power Center solved this safety problem. in Booklet B-4045. Ask your Westinghouse Represent- 
“We like these units because of their low-mainte- ative for your free copies, or write direct to Westing- 
mance requirements. There is no storing, testing or house Electric Corporation, P. O. Box 868, Pitts- 
reconditioning of liquids—no gaskets or gauges to burgh 30, Pennsylvania. — J-60768 


POWER CENTERS 
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“> #93 fh 
Seeri al, 


have a 


If watthour meters are to operate prop- 
erly, it is essential that the mesh between 
the worm spindle and the worm wheel 
be exact at all times. 


On Sangamo J Meters, this mesh is pre- 
cisely adjusted at the factory by means 
of the shadowgraph, a magnifying device 
that facilitates exact adjustment of mesh. 
The adjustment is permanent because 
Sangamo’s dowel pin mounting arrange- 
ment and locking levers for the register 
insure alignment of the precise original 


Only Measured Facts are Known Facts 


SANGAMO 


ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 


} Meters 


permanently adjusted register mesh 


mesh any time the register is replaced 
after being reset. 


The register of the J Meter is designed to 
assure the least friction and to impose the 
lightest possible mechanical burden. It is 
easily handled by the powerful driving 
system of the J Meter. The combination 
of this free-running register . . . the oil- 
less bearing system . . . and exceptionally 
high driving power permit the J Meter 
to register fully all of the kilowatthours 
consumed at even the lightest loads. 


Sangamo J Meters have proved 
their ability to meet today's 
requirements and tomorrow's 
anticipated loads with sustained 
@ccuracy, economy of maintenance 
and troublefree performance. 
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American Blower . . . a time-honored name in air handling 


Beginning of the end 
of a fly ash problem 


American Blower 
Type ST Precipitators 
are built up in banks, 


This is a tube assembly, consist- 
ing of an inlet tube, a spinner 


element and a smaller outlet tube 


- een 
ns ° Pei Raho 3 


assembled at the 
factory, shipped 


in sections. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 

CANADIAN SIROCCO COMPANY, LTD. WINDSOR, ONFARIO 
Awe R oR Pavdard Favitary convene 

Tube assemblies are grouped 


at the factory into convenient 
bundles, like the one above 


RELL r ell tLnnay 
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| 
| 
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Fly ash 


These bundles are assembied in banks : * ends here 


to complete construction of the primary 
unit as your plant requirements dictate 


— 


AMERICAN-STANDARD + AMERICAN BLOWER + ACME CABINETS + CHUPCH SEATS + DETROIT LUBRICATOR + KEWANEE BONERS + OSS HEATER « TONAWANDA IRON 





American Blower. ..a time-honored name in power plant equipment 


Memo to Power Plant Men — 
Youll save power, eliminate starting shocks , get 
stable control over the entire range with 
American Blower Gyrol Fluid Drives on your 
forced and induced draft fans. Its the bect means 
we know of to get stepless control trom approximately 
46% motor speed down to 20% with a simple 
constant speed driving motor. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


t (wenn ww Raowior & Stardard Saritarp comronanoy 


AMERICAN. STANDARD Ee! ACME CABINETS + CHUPCH SEATS + DETROM LUBRICATOR + KEWANEE SOMERS + ROSS HEATER « TONAWANDA IRON 





FOR ACSR & ALL-ALUMINUM CABLES 


Tension Splicers 


Wits, 


Aluminum Compression Wty 
Sleeve Scrapes off 
Oxide ond Seals joint — 
Assures High 
Conductivity 


NN 


Jumper Splicers 


ACSR Tension Splicers develop 
minimum of 95* of cable strength 


Repair Sleeves 


-— when installed by the T & B Method 


T & B Method Tension Splicers for 
ACSR are light in weight, easy to 


dampening effect to prevent vibra- 
tion failures. Patented T & B 


install. They take a tight, lasting 
grip on both steel core and alumi- 
num conductor strands. Inside 
taper at ends of splice provides 


Method of compression develops a 
minimum of 95% of ultimate break- 
ing strength of cable—with a con- 
ductivity better than the cable! 


Tooling is Light — Portable — Powerful . . . and Economical! 
Tools are easy to carry—easy to use on the tower. An installing head 
weighing only 34 pounds develops 40-ton pressure. The T & B Method 
saves you money Siaietaes one tool and die install all fittings — tension 
splicers, dead ends, jumper loop splicers—for a single size of ACSR cable. 


, 


Light Portable Tools (for tower work) 
FOR UNDERGROUND & INDOOR INSTALLATION 


PROGRESS a on A DL CL MTR ca aa ke RAAT Re AARNE ap Ra RPE 


( 


ENGINEERED RIGHT... DISTRIBUTED RIGHT 


T & B Method fittings and tools, like all T & B quality fittings, are de- 
signed for lowest installed costs. They're furnished exclusively through 


local T & B distributors under the T & B Plan. 


Splicers 


\ 


FROM CIRCLE TO HEX IN SECONDS 


Yow start with @ circular cable (eo typical one 


Terminals consists of obovt 75% rey 25% cir}. You 
L the 


SSS y the spoce of jvst o few seconds! 
FOR THE FULL STORY OM THE T 6 8 METHOD, WRITE FOR BULLETIN 667 


THE THOMAS & BETTS CO. 


INCORPORATED S 


35 Butler Street 
Thomas & Betts, Lid., Montreal, P. Q., Canada 


ad 


Elizabeth 1, New Jersey 
Connectors 
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to 
INSTALL 


The Reliable No. 420 Snub Deadend is made of high strength, non-corrosive aluminum alloy, is low in cost and 
accommodates No. 2 or No. 4 A.C.S.R. It has been approved for use on A.C.S.R. without armor tape. 


The spiral form of this deadend for A.C.S.R. carries the snub principle to full advantage. This clamp develops 
approximately the full strength of the conductor and distributes the strain equally on all strands. 


It is easy to install. A hole has been provided for attaching a sling which holds the deadend in proper position 
while the conductor is being attached. The 2-bolt bridge clamps and holds the A.C.S.R., both the aluminum and 
the steel, after more than a full one and one-half turns of snub. The No. 420 develops the full strength of the 


wire. Weighing about three-quarters of a pound, this clamp minimizes vibration fatigue strains, prolonging the 
life of the conductor. 


ELECTRIC COMPANY  ssssamessvme: 


oe te ee ee ee eee eee ee aS 
ape ICTION SPECIALTIES 
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Frit 
insulated 
conductors 
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first in electrical conductors 


ANACONDA 


wire and cable 


ANACONDA WIRE & CABLE COMPANY, 25 BROADWAY, NEW YORK 4, N. Y, 
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...says the KIDDE Smoke Detector 


What if fire were smoldering in the insulation 

of your generator! Would you be warned in 

time to avoid a total breakdown? Could you save costly 
repairs and the heavy loss in “down” time? 


\ prompt alarm from the new Kidde Smoke Detector 
gives you just the warning vou need. 

It means: there's trouble in your generator 

better take action while there's still time! 


The Kidde Smoke Detector spots slow burning 
fires instantly, long before there's enough 

heat to set off a heat actuated alarm. It's 
designed especially to protect generators, 
ventilating ducts, air conditioning systems 

or any hazard that provides a negative and 
positive air pressure zone 


Write today for full information 


Walter Kidde & Company, Inc. 
7230 Main Street, Belleville ¢, N. J. 


Walter Kidde & Company of Canada, Ltd., Mentreal, P. Q. 
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READY TO CUT YOUR COSTS ALL OVER THE MAP 


Here’s the light-footed, heavy-handed, all-round 
performance that means less time and lower costs 
on 101 different jobs — near and far! It’s the 
MITI-MITE — sensational new machine for truck 
service — it brings you 100% automotive design 
— and an amazing new idea in power application. 


Choose your own make of truck of suitable capacity 
— new, used, or rebuilt. MITI-MITE gives you the 
extra stability that means greater work capacity. 


Talk about maintenance! You never had it so easy! 
All gears fully encased, running in oil; antifriction 


bearings on all shafts and drums virtually lubricat- 
ed for life. 


FULLY CONVERTIBLE — for service as shovel, crane, 
dragline, trench hoe, clamshell or magnet crane 
with large machine-type attachments. See your 
PaH dealer for full information. 


Write today for Bulletin TX-127 
TO") truck CRANE DIVISION 


HARNISCHFEGER 


CORPORATIC®§ 


Milwaukee 46, Wisconsin 


See your'e Dealer / 





he Joslum JO89 Wireholder 


IN DESIGN 


IN MATERIAL 


t 


BY TEST 


FOR INSTALLING 


AND, NOW IN THE NEW PACKAGE 


\. For the convenience of those who 
want small packages for re-shipping 
or for display —we can furnish boxes 


containing 10 Wireholders each, 5 
boxes per shipping carton. Be sure 
to specify if you want this handy 
packaging 


Jjosluw 


MEG. AND SUPPLY CO. 
20 NORTH WACKER DRIVE © CHICAGO 6, ILL. 
Branch Offices in Principal Cities 


The Joslyn Co. «+ The South East Joslyn Co. « Southern Joslyn Co. 


Joslyn Southwest Co. * Joslyn Pacific Co 
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QULLING TOGETHER Will == 


———— 


Assure Future Progress! 
| 


hig 
UTILITY 
COMPANIES 
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The Answer to Increased Residential Revenue 


Team-work between the utility companies and appliance manufacturers in the pro- 
motion of “growth” or “low saturation” appliances is essential to assure increased 
residential revenue. Added revenue from major appliances must come from the NEW 
APPLIANCES such as Dishwashers —Disposalls®—Freezers—Avutomatic Dryers— 
lroners— Automatic Washers—as well as from Electric Ranges and Water Heaters. 
Most other appliances are for replacement and produce little or no new utility revenue. 

With a tradition of close cooperation and understanding of utility problems, Hot- 
point is taking the lead in effecting a transition which gradually but surely is bring- 
ing complete electric living nearer a reality. In addition to its aggressive promotion 
of today’s low-saturation appliances, Hotpoint leads in the promotion of all-electric 
kitchens and home laundries, and in building acceptance for a full and complete line 
of electrical servants—not for just one or two appliances. 


To aid in creating a better balanced and more profitable domestic electrical load, 
we now hove available for you new studies on “Balanced Revenue Through Selective 
Selling” and "Consumer Survey Plans for Retail Salesmen.'’ You can get full informa- 
tion on these studies by writing the Utility Division, Hotpoint Co., 5600 West Taylor 
Street, Chicago 44, Illinois. 


~ 


; 
: 
i 


(A Division of General Electric Company) 
5600 West Taylor Street, Chicago 44, Minois 
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ceva BRINGS SUBSTANTIAL SAVINGS 
to Class “B’ and Class “H’ transformer makers... 


68 


Class ‘’B’ 


transformer moker 
ee 


mn weight with 


Pray 


Qvinterra Type 6 


2 ae, 
RRR, 


a ee Sevier iy. 


Class “H 


transformer moker 
saves up to 70% 
in weight with 
Above photograps courtesy 
Chicago Transformer Diy 
Essex Wire Cory 


Quinterra Type 3 


. . . each using a different type Quinterra to meet his needs 


Tut two “before and after” photographs above do 
more than show what manufacturers can do when 
they employ Quinterra as layer insulation. They also 
demonstrate that the manufacturer is not limited to 
one type of this thin, flexible, purified asbestos 
insulation. Any one of several types will help him 
conserve materials, gain greater safety, raise over- 
load limits, decrease rejects, lessen production costs, 
and lengthen service life. 


For Class B” operations, he can choose Type 6 

. the twin-ply Quinterra treated with polyvinyl 
acetate. It retains its dielectric strength of about 
300 VPM at temperatures above the Class “B” 
maximum of 130 C. Strongest of the Quinterras, it 
is made by combining and calendering two layers 
together into a dense, smooth-surfaced sheet. Its 
excellent tensile and bursting strengths enable 
assemblers to reach favorable production rates. 


* Also true of tts companion proxt 


for applications where maximum 


OME manviiit 


2 


And it also provides a large square foot per dollar 
coverage*. 


For Class ‘“‘H” operations or for high processing 
and ambient temperatures, the manufacturer can 
choose single-ply silicone-treated Quinterra Type 3. 
Its dielectric strength of about 300 VPM is retained 
under continuous exposure to temperatures higher 
than 180 C, the Class “H” maximum. It also has 
good moisture-resistance, flexibility, and adequate 
physical strength for many applications. 


Each of these Quinterras is made of the same 
highly purified asbestos base sheet that has the 
inherent dielectric . . . and has a hole-free, closed 
structure. They differ only in the saturant used and 
in the number of plies. For further information and 
samples of Quinterra, write to Johns-Manville, Box 
60, New York 16, N. Y. No cost or obligation. 


orre Type 5. which t* preferable 


a} strength is net required 


IN Johns-Manville ELECTRICAL INSULATIONS 


"aR @evcrse 
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How you can use 
RM-ASA Power Transformers 
where “specials” seem to be required 


...and get several months faster shipment and up to 8% lower price 


Many power transformer applications require 
voltages, impedances, and tap arrangements which 
apparently can be provided only by non-standard 
transformers. Often, you can meet these requirements 
with G-E RM (Repetitive Manufacture) transformers 
which conform to the new ASA standards. At the same 
time, you obtain attractive savings in both time and 
money. For example, with RM-ASA Transformers... 


YOU CAN OPERATE AT NON-STANDARD VOLTAGE: 


One optional feature of RM-ASA transformers pro- 
vides that the high-voltage rating for each insulation 
class above 5 kv can be varied over a 20% range. 
This means, also, that by under-exciting you can ob- 
tain secondary voltages other than EEI-NEMA Pre- 
ferred Voltage ratings. There may be some sacrifice 
in rating, of course—but you will get more kva per 
dollar than with a special transformer. 


Example: You have a standard 34.5-kv primary, but 
want a non-standard low voltage of 2300. Select an 
optional RM-ASA rating of 36 to 2.4 kv. Operate at 
34.5 kv. You'll get your 2300 volts. 

You pay 1% for the optional high voltage. You 
save 8% in base price. You get faster delivery. 


YOU CAN GET ALL TAPS ABOVE 
OR BELOW THE ACTUAL PRIMARY VOLTAGE: 


With RM-ASA transformers, you get two taps above 
and two below the rated primary voltage. By selecting 
an optional primary rating, you can get all four taps 
above (or all below) your actual line voltage. 


Example: Your high voltage is 34.4 kv. You want all 
taps below this. By selecting 32.8 kv for the primary 
rating, you get taps at 34.4, 33.6, 32.0 and 31.2 kv. 

You pay 1% for the optional voltage. You save 8% 
in base price. You get faster delivery. 


YOU CAN PARALLEL TRANSFORMERS 
WITH DIFFERENT IMPEDANCE: 


Impedances of RM-ASA transformers are fixed at 
5.5% to 7.0%, depending on high voltage. While this 
affects division of load when an RM-ASA unit(s 
paralleled with an existing transformer, it is not as 
critical as you might think. It seldom results ia a 
serious loss of capacity. 


Example: You want to parallel a 34.4-kv RM-A 
transformer (impedance, 6%) with an existing 
having an impedance of 6.6%. Theoretical divis 
of load‘is about 52%--48%. Often actual divis 
will be even better than this because of external i 
pedances. At worst, you have lost less than 5% 
capacity. You have saved 8% in cost, gotten fa 
delivery. 


YOU CAN PARALLEL A-Y WITH Y-A 


While in most ratings, RM-ASA transformers 
available as A-Y or A-A, a A-Y RM-ASA tra 
former can almost always be paralleled with an exi 
ing Y-A unit. In fact, there is one advantage: Y 
can ground the high side through the old unit, 
low side through the new RM-ASA unit. 


YOU HAVE 20 OPTIONS AVAILABLE: 


These include: optional primary voltages—load-ratio- 
control—bushing current transformers—fans or pro- 
visions for future fans—junction boxes, and many 
others. RM-ASA power transformers are available in 
ratings up to 5000 kva singie-phase and 10,000 kva 
three-phase. The ratings cover all EEI-NEMA Pre- 
ferred Voltages—high and low—69 kv and below. 


Let us help you apply RM-ASA transformers. For 
additional information, contact your nearest G-E 
representative. General Electric Co., Schenectady, N. Y. 


01-33 
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This line is... 


WAIST-DEEP 


HIGH TIDE finds these poles — part of Delaware Power and Light Com- 


pany's 67 kv. transmission line — isolated by water. 


Twice aday . . . athightide . . . stretches of this Delaware 
Power and Light Company line are surrounded by water 5 feet 
deep. The reason . . . because some poles on the 67 kv. line 
stand below high water level along the Delaware River. 


The wood pole transmission line, 7.8 miles long, has a 100,000 
kva capacity. Erected in 1947, it extends from the company's 
Christiana Substation in Wilmington to a point near the Del 

ware-Pennsylvania state line. It helps bridge the gap between 


the firm's 67 kv. transmission system and the Philadelphia Elec- 
tric Company. 


- 


Delaware Power and Light Company . . . like so many out- 
standing power concerns . . . chose BTC Hi-Line Hardware for 


this line. Performance to date, the company reports, has been 
good. 
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Sets 


LOW TIDE and here are the same poles after the river has receded. Special 
equipment was used to haul and erect these structures. 


Specify BTC Drop Forged Clamps and Fittings by name for all 
your transmission line projects. You'll find that they're easier to 
install . . . give trouble-free performance. . and help hold 
maintenance to a minimum. 


Sold through your insulator manufacturer only 


Drop Forged Hi-Line Hardware 


the BREWER- TITCHENER 


Corporation 
Cortland « New York 
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The Trend is to go under In every city and state there is 
rround. Where direct burial a well defined preference for 
Orangeburg STANDARD, 
installed with concrete 
where banks of three, four 
or more ducts are required. 
walls for one and two duct Orangeburg STANDARD is 
installations without con- widely used by utilities, mu- 
nicipalities and industry. 
For 58 years it has been a 
favorite of design engineers 
and contractors everywhere. 


is practical, Orangeburg 
NOCRETE is ideal because 


it has heavier and thicker 


crete encasement. Serves 
factories, schools, colleges, 
hospitals, drive-in theatres, 


power and telephone sys- 

Quality, dependability and 
profitable ease of installa- 
tion has won for Orange- 
CRETE saves time, work and burg STANDARD aation- 
money for the installer wide approval. 


STANDARD Installed with Concrete 


tems, also service entrances, 


airports. Orangeburg NO- 


No special tools needed Less Breakage Send for Bend Section Folder 


Drangeburg is easily Orangeburg is tough, resilient and rugged This shows ingenious ways to get around 
oshed in the Geld. casils seldom breaks when handled with ordinary trouble spots with Orangeburg Bend Sec- 
care. This is added insurance of a good 

wed, easily tooled with 


tions. Folder sent 
profit—without little losses to write off. 


an inexpensive lathe. Long 


FREE on request. 


light lengths saves time— 


Bigger Payloads ” 

Big capacity truck loads of Orangeburg are New Catalog 5! is also available. Write to 

easily hauled without damage —and with Dept. EW-7 for this folder which tells the 

Taper-Sleeve Joints fewer trips. The transportation costs are low story of Orangeburg Fibre Conduit — both 
t ti ht the job is speeded up — and the final costs STANDARD and NOCRETE. Orangeburg 

stay 9 are less Manufacturing Co., Inc., Orangeburg, N. Y 


speeds up the job 


The joints are surprisingly easy to make 


A few light hammer taps drive them up Outstanding Features 


tight. Corrosive ground waters do not enter. Orangeburg lays faster and at lower cost than AO YW BRANDED 


These Tapered Sleeve Joints are famous be any other type of conduit. Impermeable wall 


cause they stay tight permanently. and tight joints keep out corrosive ground WiTH 
waters * Low coefhcient of friction keeps 


pulling tension on cable to minimum «+ Pro ORANGEBURG 
tects cable sheath from abrasion when pulled 


in + Resists acids, alkalies, salt, grease and oil 
¢ Light, easy to handle and tool in the field TRADEMARK 


‘nme GENERAL @ ELECTRIC 
rans conult = SUPPLY CORPORATION 
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A De Laval Oil Purifier insures you against the 
trouble that water can cause in your turbine lube oil 
system. Any De Laval machine correctly selected 
for size in the first place has ample reserve capac- 
ity to take care of a sudden water condition. A 
De Laval is complete protection against water 
damage, whether due to the gradual infiltration of 
a few drops of moisture or to a serious leak. 


Naturally a De Laval machine also throws out of 
the oil any solid contaminants that may be present. 
The result is that a De Laval centrifugal gives 
two-way protection — against water and against 
dirt. Of the two contaminants, usually water spells 
the greatest degree of trouble. 


The centrifuge alone is sufficient for complete 
oil purification but a filter may be added to remove 
fly ash after centrifugal force has taken out the 
harmful impurities. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., Sen Francisco 5 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 
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When you buy aluminum conductors from Alcoa, 
you can fill all your requirements in a single 
transaction—and be sure you're getting the right 
accessories. For Alcoa originated both aluminum 
conductors and accessories... continues to develop 
and improve them. 

Designed for best service, there’s an Alcoa eae ee 
accessory for every need. Alcoa backs them up 
with experienced design, laboratory and manufac- 
turing facilities. 

Call your Alcoa sales office for aluminum con- 
ductors and for accessories that are right—on 
the line. 


ALUMINUM COMPANY OF AMERICA 
2100-G Gulf Building . Pittsburgh 19, Pennsylvania 


ec 
NOW 6:30 P. M. EDST every Sunday - 


“SEE IT NOW” with Edward R. Murrow 
ALUMINUM ... brings the world to your armchair .. . 


FIRST IN . CBS Television 


FIRST IN 
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These are reasons why Holan features 


The dependable nome in utility bodies 


J. 4.@ .e) 5% -|. BB CORPORRTION 


BODIES AND ACCESSORIES FOR UTILITIES 
4100 West 150th Street Cleveland 11, Ohio 


DISTRICT SALES REPRESENTATIVES 
2734 WN. Glad Street 863 Wilson Drive 6-03 161st Street 


Milwevkee 10, Wis. New Orleans, Lovisiona Beechhurs!t, Queens, N. Y. 


Look for these Holan firsts on 
the utility bodies you buy. 
Don't accept something “almost 
as good”. Holan features are 
often imitated, but never dupli- 
cated. 

Safety engineers have 
heartily approved these Holan 
features introduced to the utility 
companies. Compare Holan 
bodies for engineering and 
quality. You'll see the difference. 


DISTRIBUTORS 
Baker Equipment Engineering Co. 
Summit and Norfolk Sts. Richmond, Va. 
Boker Equipment Engineering Co. 
2401 Hutchinson Ave., Charlotte, N. C. 
Schetky Equipment Corp. 
1810 S. E. 10th Ave., Portland 14, Ore. 
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Cay Alabar 
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“No puncture-causing 


porosity in 


; 


Locke Pin Types: 
says Caprare, 


“That's because they're 
properly vitrified?” 
“Everybody knows,” says Cap, 
“that some kinds of lightning can 
neture any insulator, regardless 
of who made 1t- Fortunately, that 
kind of lightning doesn’t hit lines 


too often. 


“But most any lightning surge will 
puncture an insulatof which is not 
properly vitrified. That's why We 
take such pains at my factory,” 
explains Cap, © t° see that every 
Locke Pin Type is as perfectly 
vitrified aS men and machines can 


make 1t De 


“As the boys in the factory say,” 
Cap tells his customers, “we don’t 
let an insulator 8° out of here 
unless we're absolutely sure it’s 
dye tight!” 


In New Orleans 
we asked "Cap" Ca 
why Southern Utilities favor “ii 


woeR nN NEW ORLEAD 
milities, REA‘e and on oe eee 
' Mississips eee aie in e 
i a ded ear aes dur ae S 
ag pene - he's s« d ge es ir 
; g used oo e ineule  quarte 


“For ‘ r 
ie thing,” he said, “under lightning and 
g surges they'te mighty tough to puncture!” 
| cture!’ 


On ‘ 
ee eon seen renee 





Cap’s” conclusion: 


Vitrifica 
nd 
method of 


properly vit 


the Dye 


"No wonder line crews and operating engineers 


report that Locke Pin Types are mighty tough to puncture,"’ observes Cap. "‘Look at 


the precautions we take to give you porcelain that is always properly vitrified!” 


YOU ARE EQUALLY SURE of getting a master- 
piece of design when you specify other products in the 
complete line of Locke insulators and suspension hard- 


ware. Each pays off in superior performance on trans- 
mission and distribution lines, generating stations, 
sub-station and electrical apparatus. Locke Depart- 
ment, General Electric Company, Baltimore, Md. 


= ym) 
5 
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LIQUID-FULLED BUSHINGS 





\ | 
\ WN 
\ SE 


MY 


\ 


lt’s your assurance 
\ of added years of 
\ trouble-free service 


LIFE-SPAN 


\ 
my 
Se 
4 WESTERN RED CEDAR POLES 


» hess - Trade Marks Distinguish! 
When you see the trade name “Life-Spon" permanently 
, branded into the side of a power-line pole, you see the 
SOLD ONLY BY stamp of QUALITY and longer service life. LIFE-SPAN 
+t Western Red Cedar Poles are straight, strong, safe and 
THE FOLLOWING: i ‘i oA ‘ a ; tad te ten) Case tn 


A 


. ~” 


‘ 
\ 


: they are set for many, many yeors of trouble-free service. 
Naugle Pole & Tie Corp. 
Chicago, Illinois 
Page & Hill, inc. 
Minneapolis, Minnesota 
50 Church St., New York, NY 
B. J. Carney & Co. 
Spokane — Minneapolis 


i} Write any of the dealers listed. 
1a 


i 
Ld 
ae . 
i 
¥ i 
} ve 


Schaefer-Hitchcock Co. 
Sandpoint, idaho 
(Suppliers for Joslyn Mfg. 
& Supply Co.) 


a 


CONSOLIDATED oor eS OC em od 


MINNEAPOLIS, MINNESOTA. 
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Series 44-90 can be installed 
on chassis having C.A. dimen- 
sion of approximately 48” 


woe, 


SERIES 44 and 44-1 


SERVICE AND MAINTENANCE BODIES 


These five bodies have an impressive record for saving time and money on 
service jobs. Compartments are equipped to keep tools and supplies safe 
and orderly — easy to inventory before leaving for the job — easy to find 


upon arrival. The bodies are adaptable to a wide variety of service 


aed 


operations, and each model can be transferred to a new chassis when 
the original truck wears out. If you're looking for new ways to get more 


productive man hours, you'll want full information on Series 44 and 44-L 
bodies. Why not send for complete details . . . now? 


Cip this coupon and attach to your letterhead / 


ee ee 
McCABE-POWERS AUTO BODY CO., 5900 N. Broadway, St. Lovis 15, Mo. 
Please send me complete information on the following 
Series 44-75 Series 44-1-90 
Series 44-90 Series 44-1-104 
Series 44-104 Line Construction Bodies 


Revolving Aerial Ladders 
Hydraulic Towers PUBLIC UTILITY BODIES & EQUIPMENT 


McCABE - POWERS 


Title 


cae BA ee ena ies "7 AUTO BODY CO. 


Pi MAIN OFFICE AND PLANT 
Address es 5900 N. Broadway © St. Louis 15, Me. 


WESTERN OFFICE 
City Lathem Sq. Bidg. © Oakiend 12, Calif. 


! 
i 
i 
i 
I 
I 
! 
I Nome 
I 
! 
I 
I 
| 
' 


Lume e ae mae memane 
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Million Pound Boiler at Sunbury Station 


of the Pennsylvania Power & Light Company 


equipped with 


The latest addition to the Pennsylvania Power 
& Light Company’s new Sunbury Station is a 
unit that adds 125,000 kilowatts to this utility’s 
power output and increases the Station’s capac- 
ity to over 400,000 kilowatts. The station was 
designed by Ebasco Services, Inc. under the 
utility’s supervision, and built by the latter. 


The reheat boiler for this unit was furnished 
by Foster Wheeler Corporation. It is fired by 
pulverized coal and has a capacity of 1,000,000 
pounds of steam per hour at 1525 psi and 
1005 F., reheated to 1005 F. 


MGSTh 
TEE 


This Foster Wheeler boiler incorporates a 
Ljungstrom Air Preheater, which preheats com- 
bustion air to 543 F., and cools exit gas to 281 F. 


Since the war, the total capacity of steam 
generating units equipped with Ljungstrom Air 
Preheaters — installed, under construction or on 
order in industrial and utility plants throughout 
the country — comes to well over 285,000,000 
pounds of steam per hour. Every boiler manu- 
facturer has included Ljungstrom Air Preheat- 
ers in prominent installations made during this 
period. 


SS Gasket aes 


" ® ie Ya 
ae cae quence a i RRR 


tHE Air Preheater Corporation sius.rrvir.nr 
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Pd 


PLUS low-cost custom 
to meet thousands of 


STANDARD CONSTRUCTION 


Cast iron hot dip galvan 


Lengths trom 4 to 48 e Widths from 2° to 36 


ery lar trom 7 Te « Lorger box 


odditional screws in crder to 


es have adequate 


insure weather-t re laliar as) 


Some of the other Major Types 
of Cast 


BOXES BY HOPE 


available with or 


without custom variations H8000 — Flat flanged boxes for sur- 


face mounts 67 ses from 4x4n3 
to Ma Sa12 Also for Class 11 (Groups 
E.. F, and G) hazardous locations 


zed « Rubber Gaskets « 


TYPICAL 
ns 


ed 


Tease ali 
or drilled and 
tapped to 
py ee 


ae aS tit) 
re SSR Olas 

five threads — 
drilled and tapped 
if desired — 


bye ht Cony 
OM Crea 
ee 
Vellumoid or 
Pe ee 
pressed asbestos 


H3200 — Hi boxes for surface 
mount) 128 sizes from Suda} to 
Sou MalZ. Also available with term- 


inal blocks factory-mounted in place 


H7000 — Flanged recessed cover 
boxes. for flush mounting in concrete 
or for surface mounting. 5! sizes 
available from 4x4x3 to x 24x12 


HOPE ELECTRICAL PRODUCTS CO., INC. 
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CHECK THESE REASONS 
S L : S FOR BUYING 


CAST BOXES* BY HOPE 


modifications : 
special needs 4 


1. Hundreds of sizes carried in stock for 
prompt shipment. 


cM 2. Custom modifications factory-made 
promptly and at moderate cost. 


cy 3. All boxes of strong, dense, durable cast 

iron. Excellent machining qualities permit 
easy hole cutting and sharp threading in shop 
or in the field. 


y{ 4. All boxes hot dip galvanized for lasting 
protection without need of recoating. 


5. Weatherproof construction—tightly gas- 
baat keted closure between box and cover will not 
OO permit entry of rain, snow, sleet or dust under 
— tapped blind 4 
normal conditions. 


cr 6. Convenient to order — your local distrib- 
utor will handle your requests for standard 


or special BOXES BY HOPE. 


*OUTLET BOXES and FITTINGS + 
JUNCTION and PULL BOXES. 
HINGED CABINETS « TERMINAL 
BOXES « EXPLOSION HOUSINGS 


EXPLOSION HOUSINGS 


In addition to its line of boxes for general-service conditions, Hope 
manufactures a complete line of explosion housings which have been 
bones for uch mounting 53 sites extensively used in Class 1, Groups C and D hazardous locations. 


H5800 — Checkered cover sidewalk 


cover cross-ribbed for extra strength 


Typical applications include chemical, petroleum and powder plants, 


338 WILSON AVENUE, pump rooms and grain elevators. 
NEWARK 5, N. J. 
Mitchell 2-4426 
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Buy Planté and you'll be amazed at the 
number of years they'll stay in continuous, 
active service. In fact, if you purchase these 
pure lead batteries today, chances are you 
will retire before they need replacement. 


aad : is 
These “Aristocrats of Stationary Batteries pas centeeiiisenaieical diene on 


maintenance costs throughout the life of your 
have the lowest per annum cost of stationary batteries through the use of the 
Gould Plus-Performance Plan. Write Gould 


Bo Informoti H. HM 
any battery on the market! ee ae 


GOULD-NATIONAL BATTERIES, INC., TRENTON 7, N. J. 
Alwoys Use Gould-Nationol Automobile and Truck Batteries 


G 0 di L D Industrial Barferves 
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custom-built transformers 


"Taansronmens are the only product The 
Standard Transformer Company builds... the most 
important part of the load center. You thus have 
complete freedom in your choice of accessory 
equipment. 


Specify the type and make of switchgear you 
prefer ... STANDARD will quickly produce a com- 
plete, well-integrated unit, exactly designed to the 
proper dimensions and arranged according to your 
requirements. 


As STANDARD has specialized in transformer 
design and application for more than 30 years. 
unusual assemblies are usual with us. You write 
your own ticket. 


Whether unit installations are required for indoor, 
outdoor or underground, STANDARD will meet your 
most exacting requirements and include accessory 
equipment made by the supplier you prefer. 


Write today for specific information. 


WRITE FOR BULLETIN 
CL-50 


See and read about actual transformer 
installation on the job eround the 
world evidence that your confi 


dence in STANDARD is well placed 


Askerel filled sub 
way type network 
transformer, SOO 

.. 12480 to 

125 volts, 3 
phase, 60 - cycle, 
complete with high 
voltage disconnect 
and grounding 
switch, low voltage 
network protector, 
and electrical inter- 
locks 


Power transformer, 
10,000/12,500 
KVA, 3-phase. 50 
cycle, voltage 
69 OOOY to 13, 200Y, 
with tertiary wind- 
ing of 3500 KVA, 
air blast equipment 
for supplemental 
rating, low voltage 
terminal chamber 
and wheels 


Dry type air-cooled, 
load center trans- 
former, 225 KVA, 
3-phase, 60-cycle, 
2400 to 120/208Y 
volts. Gang oper 
ated oil-fused cut 
outs are included 
with operating 
handle which is ec 
cessible through 
door in end of 
cabinet 


WARREN, OHIO 
REPRESENTATIVES IN PRINCIPAL CITIES 
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sulated Cables permit neat installation— 
save space and materials. 


| hae ° $ . 
Glossy, well-lubricated surfaces make these 
cables easier to handle, strip and splice 
: Clear, permanent color-coding assures eas 
ier circuit tracing 
. Small in diameter, Rome Thermoplastic In 
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ome Control Cab 


IN NEW STEAM STATION 


Niagara Mohawk’s new steam station at Dunkirk. 
New York, is one of the most modern in the world. 


And at Albany, New York, where Niagara Mohawk 
is building a 320,000 kw steam station, Rome Thermo- 
plastic Control Cables also are being installed. 

Like all Rome Control Cables, these are specifically 
engineered to the application involved. Individual 
conductors are insulated with RoLene (polyethylene). 

RoLene has outstanding electrical characteristics. 
It is practically unaffected by water, electro-osmosis 
and low temperatures. It resists most chemicals, 
weathering, oxidation, and oils. It keeps dielectric 
losses low at all frequencies. (Dielectric constant 2.3; 
power factor .0004.) 

Rome Synthinol forms the tough, protective sheath. 
This specially formulated compound provides excep- 
tional resistance to moisture and corrosion, abrasion 
and flame. It has good aging characteristics, assuring 
long service life under severe operating conditions. 

Rome Thermoplastic Cables may be buried direct 
in the earth, installed in ducts, trays or on racks, 
strung aerially—or used in circuits combining al! four 
conditions. Recommended for operating temperatures 
up to 80°C. 

For further information on these and other Rome 
Control Cables, write for a copy of the new Rome 
Power and Control Catalog. 


ROME CABLE 
IT COSTS LESS TO BUY THE BEST Mage 


ROoOmt a. ee. YORK 


TORRANCE + CALIFORNIA mes 
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FLEXIBILITY 


of electrical components...of structural units 


Another reason why most control center buyers specify WESTINGHOUSE 


No matter what type and size of motor control you 
need, you can house it in a Westinghouse Control 
Center. That's not so unusual in itself. But, the im- 
portant thing is the ease with which these control 
units are initially installed and then interchanged as 
circuit requirements change. 

The secret is in the standardization of cubicle dimen- 
sions. The height of these units are 14” or multiples 
of 14”. Thus, all units are completely interchangeable. 
One 28” unit can replace two 14” units—three 14” 
units can replace one 42” unit—etc. 

Standardization of vertical structures also aids flexi- 
bility. You can arrange, rearrange, add or subtract 


vertical structures to meet any requirement. Each struc- 
ture dovetails perfectly with its neighbors. 

Need help? Westinghouse offers you the services 
of an application engineer to work with you on your 
control center planning. Call your local Westinghouse 
office today. Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pennsylvania. J-27023 


a) ait) ag 3 baa 8) 
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EDISON selects 
~ NICHROME V WIRE 


for new, high-accuracy, long life MINIATURE RELAYS 


Edison’s new space-saving miniature thermal time- 
delay relays, scarcely larger than a door key, are built 
to handle big jobs—accurately and dependably, day 
in and day out. 


They offer the simplest, most trouble-free, and least 
expensive way of introducing delay periods into electric 
circuits. Thus they are ideal for control functions 
relating to cathode protection, motor starting, “hold- 
overs,” overload protection, automatic cycling, and 
numerous applications where magnetic relays have 
hitherto been used. 


Since accuracy of operation depends, essentially, 
upon the consistent performance of the extremely 
small heater, wire of this winding must be exceptionally 
stable—be capable of retaining its physical and electrical 
characteristics indefinitely. 


Nichrome V alloy, unique product of Driver-Harris, 
fulfills these all-important conditions. With a tem- 
perature co-efficient of resistance that remains con- 
stant between 20°C. and 500°C.—a considerably wider 
temperature range than actually here involved 
Nichrome V assures uniform, precision performance. And 
being highly resistant to heat and corrosion, it 
assures outstanding stability for a lifetime. 


This particular application serves to emphasize other 
desirable properties which make Nichrome V wire ex- 
tremely suitable for heating, or resistance units required 
to occupy very limited space. For example: Only a 
few milliamperes of current are utilized by the Edison 
miniature thermal relay. The heater winding must, 
therefore, have high resistance in order to produce 
sufficient heat to deflect the bi-metal contact strip. 
The electrical resistivity of Nichrome V (650 ohms/cmf) 
permits a short length of one-mil-diameter wire to be 
used, thus saving space; and the high tensile strength of 


New Edison Time-Delay Relay — Model 207 © 
Standard Voltages 115—27.5—6.32 Hermetically © 
sealed. Vibration and shock proof. Ambient = 
compensated -60°C. to +85°C. Wide range of = 
delay periods available. ; 


Nichrome V (200,000 p.s.i. at 20°C.) eliminates breakag® 
in winding operation. 


For products whose successful operation depends 
upon application of stable electrical alloys, highly 
resistant to heat and corrosion, you'll find Nichrome 
and Nichrome V offer plus values that are unequalled. 
At the present time, these alloys are on allocation; 
but if you will let us have your specifications, we shall 
be glad to make recommendations and serve you to the 
best of our ability. 


Sy, Nichrome’ is manufactured only by 


4, . e 
Driver-Harris Company 
HARRISON, NEW JERSEY 


~ 
> «= BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, Sen Francisco 
Sold in Canada by The B. GREENING WIRE COMPANY, LTD, Hamilton, Ontario, Canade 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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In the famous Quiet Room at Bell Laboratories, this young volunteer 
records speech for analysis. Scientists seek to isolate the frequencies 
and intensities which give meaning to words 


essential parts of word sounds to get the basic 


stripping away non 
skeleton” of speech 


A child o1 in adult a 


ill speak a certain word 


man or a woman 
The 
understand the word at once 


speech which convey this infor- 


searching for the key. Once discovered, it 


il systems obedient in new ways to the 


rev in tele phony 


sound spectrograph which 


1 to make speech visible 
their voices, each trying to duplicat 
sound. While their voice patterns 


ion ws made of the way 


human 


produce speech 


oratories dig deeply into the funda- 
ilk, so that tomorrow's telephone 


sull more efhciently —offering more 


Improving telephone serv 


bar number 


time 0.6 seconds 


Spectrograms of young girl's voice (right) and man’s voice 
making “uh” sound as in “up.” Horizontal bars reveal frequen- 
cies in the vocal cavities at which energy is concentrated. The 
top of the picture 1s 6000 cycles per second. Pictures show how 
child’s resonance bars are pitched higher than man's. 


The word “five.” Graph shows ratio of frequency of spectrogram 


bars. The solid line is for a gir! and the dotted line is for a man 
Note the similar patterns despite pitch differences. Human 
hearing extracts the speech sounds from this sort of pattern in 


the identification of words. Scientists aim at machines that can 
do the same. 


BELL TELEPHONE LABORATORIES 


e for America provides careers for creative men in scientific and technical fields. 





Get all the extra 
Roller-Smith switchgear provides.. 
extras in Safety, Accessibility and Economy of operation 


ae ct @ SAFE All equipment is metal enclosed . . . weather 


ards for safe, dependable performance. The “wp-to-the- 
minute” design of Roller-Smith switchgear assumps extra 
safety for operators. 


proofed when required . . . built to NEMA and AI othe) 


@ ACCESSIBLE All sections of RS switchgear are, 
easily accessible for quick inspection and adju t. This 
cuts maintenance time to a minimum . . . makes itJeasier to 
do a thorough job. 


e ECONOMICAL All Roller-Smith equipme®t is pre- 


cision-built according to your specifications . . . t@sted be- 

fore you get it. When you specify Roller-Smith,fyou can 

+ count on extra long, trouble-free operation with le§s “down 
> time” for repairs, 


Consult your nearest Roiller-Smith representative, or write to us for catalogs 
which fully illustrate and describe ovr complete line of low voltage draw-out; 
moderate duty, vertical lift Metal Clad; and heavy duty Metal Ciad switchgear. 


ROLLER-SMITH CORPORATION 


Bethlehem, Pennsylvania 
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specialized 
industries 


en ee 


LARGE BLOCKS OF CONTROLLED POWER are used in many highly 
specialized industries. For example, grinding silica sand into powder 
fine enough for use in lamp bases, dinnerware, bathroom fixtures, abra- 
sive wheels — even porcelain finishes for appliances — is the job of 
six tube mills like this one. Turning the mills with their heavy loads 
of sand and flint pebbles takes the power of six 125-horsepower, 440- 
volt motors controlled by specially engineered starters, poe 


THESE STARTERS are designed to 
control the motors driving this high 
inertia load. They are full magnetic 
wound-rotor motor controllers. All 
the operator does is push the “‘start 
button. Acceleration is 


automatic 


HEAVY DUTY RESISTOR BANKS in 
the motor secondary circuit cut down 
current inrush. Time delay relays al- 
low the proper interval of time for each 
accelerating contactor to close and cut 
Out resistance in successive steps. 


WHEN 2500 TO 5000-VOLT lines are 
available, select Type H Starters for 
similar jobs. Current-limiting fuses, 
safety interlocks, meters, relays . . . 
everything needed for your application 
is built in. Ask for Bulletin 14B6410A, 


Starters 
For starters to 

Its — check with your A-C representative, or 
write Allis-Chalmers, Milwaukee 1, Wisconsin, for bulletins. 


for squirrel-cage, wound-rotor and synchronous motors 


2500 bp and up to $000 + 


ALLIS-CHALMERS @- 


There are Allis-Chalmers controllers for use in every industry... 
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“ALL- SQUARE” ... for recessing. One-piece 
die-cast frame. t-leak proof. Wi 
or concentrating lens... sizes 64” 0q., 8” 

& 12” sq. PRE-WIRED. Removable top, 
drop hinge bottom for servicing from above 
or below. Catalog 49. 


a “ALL- SQUARE” 


SEELUX ... totally indirect 
open bottom Luminaire for 
for Silver Bow!.Lamps, with 
modern ALZAK 
concentric louvres; 


for stem suspension , GUTHLITE 


or close mounting. _ ase 
Bulletin 864. the revolution 


ary “Jacknife” 
Hinge Lumin- 
aire that swings : 
down for easy t 
relamping or WYTE-LINER ... white inside and outside | 
cleaning right (takes gloom off ceiling). AIRFLOW chan- 
from the floor! nel for longer ballast life. Reflectors 300° © 
For 2 40- or 2 85- Permalux or Porcelain Enamel. Made in® 
watt or 2 4-ft. SLIMLINE lamps; ceiling 2 and 3 40-watt, 2 85-watt, and 4 and 8-ft. 7 
or suspension, unit or continuous mount- SLIMLINE lamps. Easy to install and= 
ing. Simplest fixture to install. Bulletin clean. Catalog 48. q 
40. 3 







ARISTOLITE ... hinged glass panels swing “ 
open for easy cleaning from floor with handy a GUTHLITE 
servicing tool. Also with center Eggcrate 

louvres. For 2, 3 or 4 40-watt or 2 or 4 4-ft. 

SLIMLINE lamps; ceiling or suspension, 

unit or continuous mounting. Write for 

Bulletins 812 and 820. 


ye Ao a8 


ARISTOLITE® 


“LITE-BLOX” RECESSED TROFFERS ...” 


for 1, 2, 3 or 4 lamps: 20-, 40-, 85-watt, or 


4ft., 6ft.. or 8 ft. SLIMLINE. Exclusive 
gin ts baie tee tee end KO's provide exact 48.0"; modular § 


nie : : ; design for unlimited patterns. Wide variet 
oer eee ee of shielding and diffusing glass panels avail- 
y able; also ALZAK reflectors if desired. 


NEW FUTURLITER ...with GUTH our fluorescent types. Bulletin 834. Bulletin 869. 
GRATELITE® the 48” long plastic louvre 
with 45 x 45 cut off for efficient vertical il- a HY-LITERS 
lumination and low brightness diffusion at 
angles above 45°. GRATELITE is made in 
sizes up to 48” long. Easy to install on single 


fixtures or complete ceilings. Available in GUTH 4-FT. SLIMLINE available 


opaque or transparent densities. Send for 
information. etnies the in every GUTH fluorescent fixture 





a “LITE-BLOX” RECESSED TROFFERS 





NEW FUTURLITER * @ no starters or starter troubles! 


@ easy to handle Single-Pin lamps! 


e light in two steps almost instantly! 


TRUCOLITE ... versatile, highly efficient, 


semi-direct type; can be used open, with Egg- 
crate louvres or diffusing glass bottom. For 
2, 3 and 4 40-watt lamps...also 2 and 4 4-ft. 
or 8-ft. SLIMLINE lamps. Ceiling or sus- 
»xension, unit or continuous mounting. Bul- 
letins 814 and 852. 





@ TRUCOLITE® 


porn 802!) eh a) PL 


when you think of MICA ...think of MACALLEN 


MACALLEN MICA BRE*AYSTTTELT TIT 


16 MACALLEN STREET + BOSTON 27, MASS 
CHICAGO, 565 W. WASHINGTON BLVD. + CLEVELAND. 1231 SUPERIOR AVE. 
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PACIFIC ELECTRIC 


Type RHE 
OIL CIRCUIT BREAKERS 


115, 138, and 161 kv—3 or 5 cycle 
196/230 and 230 kv—3 cycle 


te 10,000,000 interrupting kva (ASA) 
at 161 and 230 kv 


(also other types, 7.5 kv and up) 


@ Only One Moving 
Element in the Tank 


@ Nested Sliding-Shoe 
Contacts 


@ improved 
interrupters 


@ Oil-Hydraulic Restoration 
of Closing Energy 


@ Easy Manual 
Emergency Operation 


Above: 
Type RHE 196/230 kv © 
3-cycle, 7,500,000 int. © 
kva : 


Advanced Protective Performance 2 


20-cycle reclosing 


Brings Nation-Wide Recognition 


ANY KNOW that Pacific Electric has received an _ tures of the Type RHE breaker, their patronage from the 
extraordinarily large number of orders for its Atlantic States, the Deep South, the Middle West, the 
Type RHE circuit breakers from power systems on the Gulf States, and the Rocky Mountain area is taken only 
Pacific Coast —in ratings of 115 kv to 196/230 kv. as a challenge . . . with a firming of our resolution to 


a . render a superior manufacturing service. 
But it is not so generally known that a still greater 


number of these breakers has been sold for delivery to lf not already informed, it may be to advantage to 
systems that are east of the Pacific States. investigate the Type RHE breaker, its record on com- 
: parable systems, repeat orders placed, its reliability and 
Although this is gratifying as manifesting the wide- low maintenance cost. A first step is to permit us to send 
spread interest of power engineers in the advanced fea- Catalog 585. 


PACIFIC ELECTRIC 
" MFG. CORPORATION ° 


A FFI 
5815 THIRD STREET, SAN FRANCISCO 24, CALIFORNIA + 4500 MARRISON STREET, GARY 10, INDLAMA a a eee 
in PRINCIPAL CITIES 
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terete scot 


Do special problems throw your staff off balance? 


Spex ial problems are sure to arise in your business, demanding extra effort from your key 
executives. Added to their regular duties, this puts an undue strain on them—perhaps 
even lowers their efhciency. Yet, adding personnel to your permanent payroll can throw 
your staff off balance when the job is completed 


A good way to handle these special problems—-with dispatch, economy and efhciency 


is to call in outside specialists. For almost fifty years, companies have called on Epasco’s 
engineers, constructors and business consultants to help with such problems. For them, 
I nasco has made business studies, prepared financial programs, set up systems for pro- 
duction control and cost accounting, and performed many other va uable services. In 


design and construction, Esasco has planned and built over a billion dollars worth of 
new plants all over the world 


Services hike these can mean more efhcient operation of your firm . can relieve you and 


your other top executives of a myriad of details that might otherwise prove burdensome. In 
the long run, the savings you effect by calling in Esasco far outweigh the reasonable cost 
"The Laside Story of Outsice Help 


Your Copy toalay 


New York 6, N.Y 


shows in detail how Epasco can help you. Write for 
Address: Ebasco Services Incorporated, Dept. M, Two Rector Street, 


INCORPORATED 


* 
fee conse 


Appraisa! 
Bud 
Business Studies 
Consulting Engineering 
Design & Construction 
Financia! 
industria! Relations 
Inspection & Expediting 
insurance. Pensions 

& Safety 
Office Modernization 
Purchasing 
Rates & Pricing 
Research 
Sales & Marketing 
Systems & Methods 
Taxes 
Traffic 
Washington Office 


EBASCO TEAMWORK GETS THINGS DONE ANYWHERE HW THE WORLD EBASCO SERVICES 


NEW YORK + CHICAGO + WASHINGTON, B.C. 
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OPEN and ENCLOSED 


CONDUCTOR SUPPORTS, 
=, WU : OU ' CLAMPS AND FITTINGS 


DISCONNECTING SWITCHES 


INOOOR AND GOUTOOOR 


By 


iL HORN GAP SWITCHES 


mitt aie it 


CUTOUTS AND 
iat 2 ae 8 


DISTRIBUTION 
EQUIPMENT 


Sy tt 
UTSLER 


SUBSTATIONS 


OPEN OR ENCL SED 


‘Y ISOLATED PHASE 
Open Type CKOT * 
1500 Volt, 100 Amp. Fone =< HEAVY DUTY BUSES 


KIRK INTERLOCK 


CONTACTS—Hi-Pressure, self-cleaning “spot”. anes ey 


HORN—High Conductivity phono-electric copper, uniform 
pressure 

CURRENT CARRYING PARTS—AIll non-ferrous, including in- 
sulator clamps. Designed to maintain alignment and proper operation. 
MOUNTING BRACKET—Standerd NEMA-EE! galvanized steel AUTOMATIC 
clamp. Attached to cross arm with two half-inch bolts. Clamp bolt ; 

provides wide anguler range of cutout position. SWITCHING 
TUBE—Extra heavy horn fibre lined bakelite expulsion tube. Top 
contact casting—one piece. Accommodates any universal link EQUIPMERT 
High interrupting capacity. Interchangeable within given voltage 

range—single with repeating type. 

TERMINALS—positive grip, clamp type, in sizes from No. 8 to 

4/0 stranded. Large anchor eye at top for snubbing 


PORCELAIN—Brown glaze, wet process, NEMA Standerd BIL. 


R&l— EQUIPMENT DIVISION Th 
I.T-E CIRCUIT BREAKER COMPANY Raie] 
GREENSBURG, PA. TESTING DEVICES 


METAL CUBICLES 





Years of 
Experience in 
Tower Design 
and Fabrication 


Whenever you are in need of transmis- 
sion towers, no matter what the type, 
size, location or quantity, put the job 
up to Bethlehem 

We have had years of experience in 
designing and fabricating single- and 
double-circuit towers for virtually every 
load condition, and for some of the 
country’s most dificult terrain. Our 
shops are conveniently located, too, 
and are equipped for every fabricating 
problem. We have complete galvaniz- 
ing equipment, as well. 

Perhaps you'd like to have one of our 
representatives call to discuss towers in 
detail. Simply drop a line to the nearest 


Bethlehem sales office 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


One of thirty towers fabricated by Bethlehem for a transmission line 
in Minneapolis, owned by an upper Midwest utility. This 115-kv double- 
circuit tower is 68 ft to lowest crossarm. It bas a total height of 
about 109 ft, and a 22-ft-square base. It weighs approximately 8 tons. 
Designer: Pioneer Service and Engineering Company, Chicago. 


ISSTONMLOWELS 
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most widely used 


AUTOMATIC VALVE OPERATOR 
in the world 


In all parts of the world, thousands 
of Limitorque Controls are in use 
for automatic or remote operation 
of valves of all types. Many of the 
leading Central Stations . . . huge 
Hydro-Electric Plants . . Public 
Utilities of all kinds . Refiner- 
ies and world famous Petroleum 
and Gas Pipe Lines are users of 
Limitorque Controls. Why? Be- 
couse Limitorque Operators are 
designed to provide dependable, 
safe and sure valve actuation at all 
times. Just the pressure of a finger 
and Limitorque will open and close 
valves up to 120” diameter. 


Various types are available for 
different requirements on all makes 
of valves: globe, gote, butterfly, 
plug, etc. LimiTorque may be ac- 
tuated by any power source, such 
as electricity, water, gas, oil or air. 
Your valve manufacturer can supply 
LimiTorque Controls. 
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Our catalog 1-50 illustrates and 
describes the Limitorque Valve oper- 
otors. Write for @ copy on your 
Business Letterhead. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 


Tatel i tial-] Mel t-14 lal) 1 oa ie) 
LimiTorque Valve Controls 
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BEST TEACHER 


(IN COMMUNICATIONS, TOO) 


Every step in power-line operations is based on you need —and can adjust to more or less service, 


experience, Out of experience come newer, faster, as your needs change. 


hetter ways of doing things. You can measure our experience in delivering 


communication services in miles, in years, or in 
The communications services oflered by the Bell = nication servi ™ 


felephone System are based on more than 75 yeat numbers of customers and you'll find it unequalled. 
elie one sic’ j *Dased oO { » é i. ears 


Our nationwide network of microwave radio, wire 
of experience. Qur whole business is communica- 


and cable stands ready to meet your needs. 
tions and our stock in trade is service. We have the 


experience-tested equipment and the skilled man- Your Bell Telephone Company will be glad to study 


power to deliver just as much communications as your communications problems and needs without charge. 


BELL TELEPHONE 
TELETYPEWRITER MOBILE TELEPHONE METERING CHANNELS 





“MOLD-CURED” HAZACORDS & 


FOR LONGER LIFE... 


LOWER CORD COSTS FOR YOU 


You've probably found it true too, that the 
service life of portable cords and cables — the 
true measure of cable economy — depends pri- 
marily on the toughness, lasting qualities and 
flexibility of the sheath, Today's Hazacords 
are the result of many years of Hazard and 
Okonite experience in developing portable 
cable and cords for unusually severe service 
in every type of industry. 

Every Hazacord is protected with the spe- 
cially developed Hazaprene ZBF Sheath. It’s 
cured under pressure in a continuous metal 
mold which assures optimum vulcanization, 
maximum density, lasting toughness, a smooth, 
wear-resisting surface — and at the same time, 
ample flexibility is maintained. The Hazaprene 
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ZBF Sheath is a time-proved neoprene com- 
pound with maximum resistance to oils, acids, 
chemicals, moisture and weather. In addition, 
it is highly flame-resistant — more than meets 
the flame test requirements of the Federal 
Bureau of Mines and the Pennsylvania De- 
partment of Mines. All Hazacords are insu- 
lated with tough, heat-resisting, long-aging 
rubber compound for full electrical 
protection, 

Ic will pay you to get all 
the facts about Hazacord. 
Hazard Insulated Wire 
Works, Division of The 
Okonite Company, 
Wilkes-Barre, Pa 





CPUC rei Retina pRB AE 


“Satisfaction 
all the way 
with Dodge!” 


. soys F. F. WASSER 


South Carolina Gas & Electric Co. 
Columbia, S. C. 


“We have been using Dodge ‘Job-Rated’ trucks of 
all sizes, from ',-ton through 3-ton, for over 
15 years. 


“I guess that speaks for itself. There's been satis- 
faction all the way with Dodge! Maintenance cost 
is less than the average of other trucks we use. 


“Our crewmen comment on the way they can get 
Dodge into spots you can't take other trucks. And, 
as for the 4-wheel-drive Dodge Power-Wagon, 
there just isn’t any other truck to compare with it 
for off-the-road work.”’ 


Dodge “Job-Rated”’ trucks are serving many utility 
companies with the same thorough satisfaction 
expressed by Mr. Wasser. They will save time and 
work and money in your service, too! 


For example, in every Dodge truck you get a 
money-saving, high-compression engine with ex- 
haust valve seat inserts, 4-ring pistons, and chrome- 
plated top rings. You also get exceptional handling 
ease, braking safety, and driver comfort! 


What's more, Dodge trucks offer girot Fluid-Drive— 
available on '9-, %4-, and 1l-ton models. This 
famous Dodge exclusive gives you smoother per- 
formance—makes driving easier, saves wear, 
lengthens truck life. 


Your friendly Dodge dealer will be happy to help 
you solve any hauling problem. He’s as near to 
you as your telephone. 


RUCKS 
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ft Arresters Establish 
o/ Record of E@icient Protection 


iL, ds of Crystal Valve Arresters 
ventilated spark gap type have 
unsurpassed performance for 
thon 16 years on distribution 
as both here in the United States, 

and in foreign installations. Careful 
service checks indicate a performance 
record of almost 100% under a wide 
variety of service conditions 
This outstanding arrester provides 
split-second protection The spark gap 
vents, an important design feature, 
permit movement of the air 1n and out 
of the spark gap housing, and circula- 
tion within the housing. This prevents 
accumulation of moisture, protects 
gap elements and housing interior 
from corrosion 
Other features include: glass 
housing for the gap structure 
on arresters that operate at the 
higher voltage ratings—inspec- 
tion made easy, multiple arc- 
“ing unit with smooth discharge 
surfaces; high speed operation 
Oxidized silhcon carbide valve 
element assures low IR voltage 
drop, high surge discharge 
capacity. Available in five volt- 
age ratings 
Crystal Valve Lightning Arres- 
ters offer complete protection 


and service that lasts 
e Proved by Years 


of Service 


Write Dept. 1709 today for new 
folder describing im detai! Crystal 
; Valve Ventilated Spark Gop Ar 
e@ Freedom from is Pe resters. Ask for No. 433 
Gap Electrode : <a 


Corrosion 


e Elimination of 
Radio Interfer- 
ence 


ELECTRIC SERVICE MANUFACTURING CO., PHILA. 32, PA 


CRYSTAL VALVE 


LIGHTNING ARRESTERS 
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Illustration \ 
of No. $1 VU 
type Nico- 
press tool 
with P.& J. 
Greeves. 


vvintercing sieeve on coprerwens 


Portially 


Nicopress slee 
for Copper 


Copperwe! 


omplete range of sizes 


cols ore available inac 
.§.&. and Steel Conductors. 


d-Copper, A 
Nicopress 


is the Re. 
gistered Trad 
je Mark of The National Teleph 
ephone Suppl 
y Compan 
y 


ves and t 


July 14, 19 
52 @ ELECTRICAL WORLD 





Soy good-bye to Tube troubles! 


CHASE ANTIMONIAL 
ADMIRALTY 


(A patented alley)* 


LONG-LASTING because there’s enough 
antimony to resist dezincification. 


LONG-LASTING because antimony doesn’t 
affect the grain structure of the metal— 


have proved that the right amount of 
antimony increases the life of the tube. 


Send coupon for Free Book on Con- 
denser and Heat Exchanger Tubes. 


won't weaken the tube. CHASE WAREHOUSE STOCKS: NEW YorK, 


BALTIMORE, NEW ORLEANS, LOS ANGELES, also 
carried by—Vinson Supply Co., Tulsa; Standard Brass 
& Mfe. Co., Houston. 


Chase e BRASS & COPPER 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENMECOTT COPPER CORPORATION 


LONG-LASTING because years of tests and 


actual use of Chase Antimonial Admiralty 


*U_S. Pat. No. 2,061,921 


FREE CHASE BOOK discusses corrosion problems and selection of 


proper alloy for condenser and heot exchanger tubes 
SSOSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESSESS) 


Chese Brass & Copper Co., Dept. Ew752 
Waterbury 20, Conn. 


Please send me Free Book on Condenser and Heat 


e The Nation's Headquarters for Brass & Copper Exchanger Tube: 


Kansas City, Mo. New York Sen Francisca 
ot Anges Santa 

M pwauk og Watery 
Newer (Tentes 
Now Orieens 


Street 
City State 


Ciiiiieibaduionnmncedenainetiionas 


SSSSHSSSSSSSSSSSSAEEEN 
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BETTER FOR UTILITIES 


Federal PTM Delay Line 


—‘‘Heart of the System‘’/® 


Remarkably compact and efficient... 


has no 


tubes, Maintains absolute syn 


chronization between channels pro- 
vides non-shifting channel selection . . . 
eliminates crosstalk 


- Because its Simpler! 
Federale ™ 


(PULSE TIME MODULATION) 


Streamlined Circuitry and Fewer Tubes 
Provide Greater Economy and Dependability! 


SIMPLICITY .. . that's the basis for the greater efficiency, reliability and 
economy of maintenance of Federal Pulse Time Modulation Microwave .. . for 
radio relay systems of any size, type or length... over any terrain. 

Through simpler equipment—requiring fewer tubes— Federal PTM success- 
fully meets all needs of telephone, teleprinter, telemetering, remote and super- 
visory control, VHF mobile radio and other services... for complete, simultaneous, 
dependable, all-weather voice and signal facilities. 

Get the facts about Federal PTM’s system-wide superiority and proved per- 
formance . . . about Federal’s more than 20 years of experience in microwave 
engineering, planning and installation. Write today to Dept. 000. 


HERE are some of the Federal 
PTM multiplex elements that 
demonstrate the Simplicity of 
Design that makes Microwave 
by Federal — 


Simplest 
in the 
Field! 


“Microwave at its BEST’ 


Federal <i ' , , 


Federal PTM Pulse Generator . PTM 


Supplies 


synchronizing pulse to delay line 


for simple, automatic channel synchroni 


zation 
channel 
tubes 
ability 


eliminating elaborate individual 
tuning provisions. Uses fewer 
greatly increases system depend 


Federal PTM Pulse Restorer 
Modulator and Demodulator A valuable insurance factor in longer systems. 


Outstanding for minimum-tube design Automatically cuts in and converts repeater 
and interchangeability. Plug-connectedfor into temporary terminal if adjacent repeater 
ready maintenance ... greater economy in fails... maintains communication over re- 
stocking of spare parts. mainder of system. 


MICROWAVE MOVIE: Be sure to see Federal's new 16 mm. ; 


soun 
bees. 
thon 


d-color motion picture “Microwave Communications for Power Utili- 
Prints shipped without charge for company personnel or organiza- 
showings. Write to: Film Distributing Dept. H-717 


Federal Telephone and Radio Corporation 


Kus 


a unit of WIRE AND RADIO TRANSMISSION SYSTEMS DIVISION = 


archand 


100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 


in Caneda: Federal Electric Manufacturing Company, Lid., Montreal, P. @ 


Expo 


rt Distributors: International Standard Electric Corp., 67 Brood S$t.. N.Y. 
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Bartlet?-Snow 


at “Daajion 


® The view above shows the first 120,000 KW unit of a 
plant which will be extended into a 360,000 KW station. 
The track and reclaiming hoppers, apron feeders, the 
three 700 ton per hour belt conveyors that total 1,178 
feet in length, gates, chutes, and transfer points were 
detailed and fabricated in our shops and installed by our 
erectors to Ebasco Services Incorporated’s specifications. 
For maximum efficiency and fixed unit responsibility, let 
the Bartlett-Snow coal handling engineers work with 
you on your next job. 


DESIGNERS 


“Builders of Equipment for People You Know" 


General View of O. H. Hutchings Station 
Deyten Power and Light Company 
Ebasco Services incorporated 
Consulting Engineers 


Gotes and Apron Feeders Under 
Track and Reclaiming Hoppers 


Drive For 700 Ten Per Hour 
Belt Conveyor 





DOWN IT GOES New 500-kva G-E standardized net- 
work transformer being lowered into vault on Snow 


Street, Providence, Rhode Island. Vault previously 
housed a standardized 300-kva unit. 





Load growth in Providence 
easily met by network system 


New 500-kva G-E network transformer nearly doubles the capacity at this location 
as it replaces a 300-kva unit . .. using the same vault and cable connections. 


In city after city secondary networks continue to 
demonstrate their flexibility and economy for meet- 
ing today’s load growth—on an orderly, step-by-step 
basis—without any rearrangement of secondaries or 
service entrances. 


Providence, Rhode Island, provides a recent 
example. Load in the business district around Snow 
Street was climbing, due to increasing use of air con- 
ditioning, higher levels of illumination and general 
business expansion. Narragansett Electric, the utility, 
foresaw the need for additional capacity and simply 
ordered a new 500-kva General Electric standardized 
network transformer. 


TRANSFORMER EASILY INSTALLED When the new 
unit arrived, it was placed in storage until actually 
needed. Then, utility crewmen removed the existing 
300-kva unit and lowered the new 500-kva unit into 


HELD IN STORAGE Narragansett Electric, Providence, Rhode 
Island, foresaw need for additional capacity and ordered new 
$00-kva unit which was held in storage until needed. With 
the new unit on hand, utility crewmen were able to schedule 
its installation well in advance. 


the vault. It was tapped in on the secondary grid 
without interrupting service. 

And that’s all there was to it! Since both units 
were standard, no trouble was encountered in replac- 
ing the 300-kva unit with a 500-kva unit—the samg 
vault and even the same cable connections were used! 


HELP FOR YOUR SYSTEM If you're struggling @ 
accommodate new loads by perpetuating a radial 
system and your load density has risen to approx 
imately 10,000 to 15,000 kva per square mile, it m 
be time for you to investigate the flexibility a 
economy of a secondary network. 


For help in solving your network problems and 
for complete information on the advantages of G-E 
standardized network units, see your local G-E 
Apparatus sales representative. Or write for Bulleting 
GEA-5024 and GEA-2017. General Electric Company, 


Schenectady 5, New York. oe 


IT PAYS TO START A NETWORK. Although the change from 
a radial to a network system means some initial expense, 
future increases in capacity require less investment with a net- 
work. And with a growing load, the sooner the network is 
started, the lower the ultimate cost. 


GENERAL @@ ELECTRIC 
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at 122 Mic’ Ave 
$82 Market St., San F 


he i 
ha rancisco; 
3901 San Fernando Rd., Glendale 4, Calif. 
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EDITORIALS 


Gamble, Challenge, or Opportunity ? 


Are utility engineers taking a big gamble 
today in applying aluminum to distribution cir- 
cuits? We don’t think they are, and we didn’t 
think so five years ago when we published a 
special issue on aluminum (Sept. 13, 1947). 


But regardless of whether aluminum for dis- 
tribution is a gamble offered, a challenge to be 
accepted, or an expedient forced on the industry, 
the risk is not large. Certainly it is not so impres- 
sive as many others, the taking of which has 
driven the cost of power lower over the years. 


True there are some elements of risk involved 
whenever an industry as basic to the public wel- 
fare as the electric utility is compelled by cir- 
cumstances to switch quickly away from a con- 
ductor of choice in a key area of its system. 


Potentially there is much of value at stake in 
terms of reliability of service—and public ap- 
proval that goes hand-in-hand with it—if tech- 
nical problems inherent in the switch are not 
solved successfully. On the other hand, there is 
much to be won in terms of technical and eco- 
nomic flexibility if solution of these problems 
brings a freer choice between the basic conductor 
materials. 


Basically the technical problems in the appli- 
cation of aluminum are of two types. One group 
is concerned with physical, chemical, and me- 
chanical problems of applying the light metal 
to an unfamiliar area of the system. Most press- 
ing of these is development of a splicing tech- 
nique and a covering method that will overcome 
conditions inherently antagonistic to use of alu- 
minum with copper, in the presence of air, mois- 
ture, and contamination. 
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The second group of problems concerns the 
choice of distribution applications into which 
aluminum is extended. Here it behooves both 
users and producers to adopt a sane approach. 
If sound engineering and realistic economics are 
not used, if a logical program of step-by;step 
selection is not adopted, and if enthusiasm re- 


places reason, dangerous misapplications may 
be made. 


The widespread preoccupation of distribution 
engineers today with the trial application of 
aluminum to distribution is the healthy reflection 
of a determination to tackle the application of 
aluminum as a technical challenge not as: a 
gamble. 


Edison Electric Institute’s Transmission and 
Distribution Committee has already taken the 
essential step of assigning a committee to gather 
data and suggest a direction for research in the 
tricky problem of connections. It is to be hoped 
that when this program takes direction and form, 
individual distribution engineers will continue 
to tackle the problems each in the research lab- 
oratory of his own system. 


Although the connector problem comes first, 
others need investigation. They include: Opti- 
mum temper for wire and cable; realistic 
standards for stringing tension in aluminum pri- 
maries, secondaries and services; better knowl- 
edge of thermal] loading characteristics of under- 
ground cable as well as an evaluation of the 
most promising areas for application of alu- 
minum in distribution. 


If the challenge of these problems is accepted, 
there will be no gamble. 


AEE IORI ME 
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Obstacles, Not Reasons 


No one ever bought a kilowatt hour on impulse. Of 
itself, the kilowatt hour lacks buyer appeal. Each one is 
xactly the same as every other one. It is impossible 
to bring out new model kilowatt hours, sleeker in design, 
incorporating added features, to attract interest and incline 
the prospect to say, “I like it, I want it, I'll buy it.” 

The kilowatt hour is bought because something else 
was sold first—an appliance, a lamp, or other device that 
requires electricity to operate it. The kilowatt hour is in 
second place. It follows along in a market that other 
things have made for it. It is doomed like a dog to heel 
to its master 

Of recent years, it seems that electric utilities are more 
ind more getting like their product in respect to selling 
Just as the kilowatt hour must wait to be bought until 
something else is sold; so the utilities appear to be willing 
to wait for that selling to be done by others. Not all of 
them, but many, too many. Because it is without intelli 
gence, has no mind, the kilowatt hour can be forgiven for 
doing nothing about selling, for being content to wait to 
be bought. But it is harder to understand why so many 
utilities are taking on a like complacency when they have 
so much to gain by aggressive selling 

Selling electrification to all of America—industry, agri- 
culture, commerce, and the home—is a job that requires 
the effort of the whole electrical industry. It will not 
be done so fast or so well as it can be if one segment 
of the industry sits back and waits for business to come 
to it instead of going out and doing its full share of the 
selling job 

There are reasons why the electric utilities are not in 
there pitching on this big selling job 
they are good and sufficient reasons 


To most utility men 
But to some of them 
and to the industry at large they are not reasons at all. 
They are only obstacles to be got around, climbed over, or 
blasted out of the way. This is the kind of thinking that 
will prevent the electric utility from becoming exactly like 
its kilowatt hour in having no sense of selling 


Win the Citizen to Your View 


Those who heard Sen Wallace F. Bennett's speech before 
the Edison Electric Institute convention are still amazed 
To hear a business man and past president of the National 
Association of Manufacturers apparently support govern 
ment waste was to say the very least an uncommon and 
unusual experience 

Specifically, Bennett said, 
wasteful. Oh, what of it? 


“You say the government is 
What we waste, actually in- 
creases and hastens the process of consumption. You say 
the government is extravagant. Government can't be 
extravagant, limited to the 
resources of all of the people, and as long as there are 
unmet needs, it is our obligation to take those resources 
and attempt to meet those needs.” 

In giving us this bit of senatorial philosophy Bennett 
was not only speaking for himself but as an interpreter of 
the attitude of Congressmen. He went on to say that taxes, 
“not only pay our bills, but they give us an instrument by 
which we can reshape the pattern of life in this country 
more nearly to our conception of what the majority of the 
voters want.” There ar* many more quotations from the 
speech (extracted EW, »une 16, p 112) that we could repeat 


because its resources are 


2 


to illustrate this amazing revelation of the mind of a Con- 
gressman whose final reward is in votes. But these will 
illustrate our point. 

The lesson that we who disagree can learn is stated quite 
clearly by Senator Bennett. “The court of last resort is the 
individual citizen; and if you have a point of view which is 
more worthy than that of the men who make their living 
in government, then you can win the citizen to your view.’ 


A Prophecy Is Coming True 


Remember “The Story of Ten Little Free Workers,” 
which was the theme of a 1949 advertisement of Potomac 
Edison Co. If you have forgotten it, you can refresh your 
memory by rereading it on Page 46 of the Jan. 16, 1950 
issue of Electrical World. This was when EW hailed this 
production of C. D. Lyon and D. H. Fahrney as the 
“ad of the year.” The story told how the government took 
over various industries and professions beginning with the 
electric utility and continuing through the medical, railroad, 
mining, steel, and finally ending up by taking over the press. 

The ad was widely reprinted. But many of those who 
read it were unconvinced of the soundness of Lyon's pre- 
dictions. Now three years later let us look at what has 
happened. The electric industry is still holding its own, 
still fighting, but federal projects are providing a substantial 
amount of the nation’s power. Bills have been introduced 
in Congress to socialize medicine. The railroads have been 
under government control. The president seized the steel 
industry illegally. And he didn’t hesitate to infer that he 
could take over the press 

Three years is but a short time. But it is a long enough 
time to put four of the other little free workers on the 
firing line. How much longer will it take for the other 
five to join them? 


America’s Wealth 


The simple story of how capitalism and free enterprise 
work to the advantage of everyone is told in “America’s 
Wealth.” This 48-page, illustrated booklet by Harold G. 
Moulton of the Brookings Institution is based on the 
author's book “The Dynamic Economy.” 

With™ outstanding illustrations and written in simple, 
clear style this booklet fills a big gap in the field of publi- 
cations on the American system. It provides material 
above the comic book level, appropriate for the young 
adult or the mature thought leader. Both will find it in- 
formative and interesting 

The booklet “America’s Wealth” is recommended for 
summer reading. 


Political Conventions a Reminder 


The political conventions taking place this month should 
remind the industry of one thing—Now is the time to start 
a “Be Sure to Vote” campaign. The best candidate in the 
world running for the presidency on the soundest of plat- 
forms will get absolutely nowhere unless he is supported 
by the votes of the majority of those Americans interested 
enough to cast their ballots. It is only good citizenship for 
electric companies to encourage their employees, regardless 
of political affiliation, to vote. It is also proof that the 
industry believes in the “American Way.” 
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THE ELECTRICAL WEEK 


Featured in the News 


Congress refuses to approve funds for four new hydro 
projects, but cuts little from other federal power appro- 
priations (p 116) . . . President takes another swipe at 
the private companies in promising federal development 
of power at dedication of Bull Shoals and Norfork Dams 
p 117). . . Utility-industry teams are cautiously opti- 
mistic that atomic power plants can develop electricity 
economically (p 118) . . . American P&L will dissolve 
in accordance with plan the company is readying for 
submission to SEC (p 120) . . . Connecticut L&P is 


looking for ways to solve its Cove Island power site 
problem (p 122). 


Latest from Washington—Congress votes $2.9 billion for 
atomic energy plant expansion thus clearing way for 
construction of proposed Ohio Valley gaseous diffusion 
plant . . . TVA board of directors attain full strength 
as Senate confirms Raymond Ross Paty, southern edu- 
cator, to fill vacancy of three-man board . . . FPC votes 
to permit Interior Secretary Chapman to intervene in 
hearings on application of Idaho Power Co for a license 
to build and operate the Oxbow project on Snake River. 
Hearings on Oxbow begin today at Baker, Ore... . 
Senate shelves a House-passed resolution to change name 
of Bonneville Power Administration to Columbia Power 
Administration . . . Because it has no jurisdiction in 
the cases, FPC had dismissed merger applications of four 
Potomac Edison Co subsidiaries . . . REA approved 20 
electrification loans totaling $7,250,000 during last week 
of June, which was final week of government's fiscal 
year. Largest of these loans went to Southeast Colorado 
Power Assn, which borrowed $2,250,000 to build 973 
miles of distribution and 67 miles of transmission lines. 


Republican National Convention—Former President Her- 
bert Hoover told delegates “If you want to see pure 
socialism mixed with give-away programs, take a look 
at socialized medicine and socialized electrical power.” 


From East South Central— Madisonville, Ky., City Council 
awards contract to Cosper, Townsend & Associates, 
Chicago, to make a survey for a municipal system. 
Council considers rates of Kentucky Utilities excessive. 


From West North Central—Eastern Kansas Utilities stock- 
holders approve sale of southern portion of its properties, 
including those in Fort Scott, to Kansas G&E for $2.8 
million. They also voted to liquidate and dissolve EKU 
(14,000 meters). Northern portion of system will be 
transferred to Kansas City P&L. FPC has approved the 
acquisitions. Transactions will probably take place this 
month . . . Houston, Mo., will take over properties 
from Sho-Me Power Corp on July 17. 


From the Far West—In view of condemnation suits now 
facing Puget Sound P&L, President Frank McLaughlin 
says he cannot carry out the construction program 
suggested in a report prepared by Stone & Webster 
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Engineering Corp. The report calls for 110,000 more 
kw of capacity. The kw-year cost of power is estimated 
at $14.50 versus $17.50 now charged by Bonneville 
Power Administration. PUD representatives say that 
while the districts are not definitely committed to making 
proposed expansion, report would be welcomed as a 
guide in their development programs. 


Construction—Rochester G&E buys property in Rochester 
to install a drive-in-system to allow customers to pay 
bills without leaving their autos . . . Seattle City Light 
is planning $4.5 million hydro plant in Duwamish area. 


Financial—Central Illinois PS common stock was admitted 
to trading on New York and Midwest (Chicago) Stock 
Exchanges on July 9 . . . Illinois Power Co asks Illinois 
Commerce Commission approval to acquire White City 
municipal electric distribution system . . . New finan- 
cing by electric companies in first six months of 1952 
totaled $1.1 billion, a record high, as compared with 
$783.7 million in 1951, EEI reports in preliminary 
statement. It also reports Class A&B electric companies’ 
net income totaled $460 million for first six months of 
1952 versus $420 million in 1951 and $438 million 
in 1950. 


Labor—Chicopee, Mass., Municipal Lighting Department 
agrees to give employees 8% pay increase . IBEW- 
AFL has agreed to defer until July 17 a strike against 
New Brunswick Electrical Power Commission if no 
settlement is made . . . Public Service E&G's main- 
tenance employees at its home office in Newark get 
7% 9% pay boost and adjustments in 14 job classifica- 
tions. 


Rates—Niagara Mohawk Power asks NY PSC approval 
to merge five industrial rates into one in Erie and Niagara 
Counties which will net company about $1,860,000 
more annually. 


Production for Freedom Theater—‘Walls Without Welds,” 
a U. S. Steel Co movie, will be featured Sunday evening, 
July 20, over most ABC television stations 


Bituminous coal stocks held by electric utilities on June 1 
totaled 34,545,000 tons, a 139-day supply, based on 
May use. Yet coal production lags 9% behind 1951. 


Pittsburgh Consolidation Coal Co has taken out three basic 
patents on a fuel gas cell for conversion of heat into 
electricity (dc) with a claimed efficiency as high as 75%. 


Babcock & Wilcox Co reports that it has 80 pressurized 
furnaces installed or on order in U. S., totaling 50 
million lb per hour of steam capacity representing a total 
of 7 million kw. Of the 80, they say, 18 have been 
installed with over 9 million Ib per hour and 1.3 mil- 
lion kw. 


Congratulations—A. B. Patterson, New Orleans PS chair- 
man, is new Southern Association of Science and Industry 
president. 
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WASHINGTON COMMENT 


JESSE MOCK 


.. 


STANDING IN THE WAY of whet people need in this country is the 
new 105,000-kw Knox Lee Plant of Southwestern Gos & Electric Co, 
that is if one believes President Truman. In his speech dedicating 
Bull Shoals and Nortork Dams the President lambasted the power com 
ponies for opposing progress and being ogoinst the best interests of 
the people. The president of Southwestern G&E (Frank M. Wilkes) 
was singled out by the nation’s chief executive for a special attock 
becouse of his testimony before Congressional committees against the 
socialist schemes of those who would expond federal power generation 


Iwo statements on electric power development which 
have come out of the White House recently present an 
interesting contrast in tone. One was the dedicatory speech 
which President Truman delivered July 2 at Bull Shoals 
Dam, Arkansas. The other was the statement of the 
President's Materials Policy Commission 

A careful study of the two statements reveals some 
differences in approaches to electric power expansion, but 
the main difference is in the emphasis supplied for the 
campaign oratory and the appraisal made by the commis- 
s10n 


Antagonism versus Reason . . . For instance, the President 
at Bull Shoals gave the impression that the power com- 
panies have contributed litte if anything to the public 
good: “Sooner or later the private power companies are 
going to find out that they cannot stand in the way of 
what the people need in this country. And the sooner 
they find it out, the better it will be for everybody con- 
cerned.” 

Now 


industry 


take a look at the commission report, “Private 
produces 85% of the nation’s electric energy 
supply (70° by utilities and 15% by industrial 
concerns) and has been responsible for most technical 
advances during its 70 years of growth.” 

Or take this charge in the Bull Shoals speech, “You 
know all these special interest lobbies are ganged up to- 
gether to work against the public interest.” 

Then the 


private 


President's commission: “It is expected that 
private utilities can and will provide most of the expansion 
the nation will need, especially for thermal generation 
but government will have continuing large responsibilities 
of the sort presently handled, and especially for developing 
electricity from waterpower sources.” 

Truman took an indirect swing at power companies for 
opposing government financing of a steamplant in Arkan- 
sas. But the commission found “private enterprise is well 
equipped to carry the main burden (of thermal power 
expansion ) 


14 


No Conciliation . . . Nowhere in the Bull Shoals speech is 
there a conciliatory tone toward the power industry. 
Nowhere is there an offer of cooperation. Yet the Presi- 
dent’s commission just a few short days previous to the 
speech made this recommendation 

“To enable private utilities to expand and advance 
technology, it is obviously important that all related gov- 
ernment policies—federal, state, and local—should be 
shaped to provide conditions favorable to intensive techno- 
logical research and development and to capital expansion, 
balanced with full protection of the consuming and invest- 
ing public.” 

The Materials Policy Commission says the federal gov- 
ernment will have to continue to develop hydroelectric 
sites where multipurpose development of a river basin 
represents the best approach, but it adds: “There will 
be cases where part or all the job can be handled by 
private business, particularly where a site can be developed 
best on a single purpose basis, or where private industry 
and government can collaborate in a multipurpose develop- 
ment 

On fundamental policy, there is much less contrast 
The President is asking for no great change in basic 
federal power policy. The commission believes there will 
be none within the next 25 years. But the President's 
speech was marked by its antagonism toward the power 
companies while the commission urges avoidance of con- 
troversy between public and private power interests. Con- 
cludes the commission, “Protracted controversy will only 
contribute to power shortages and higher energy costs.” 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Network protectors so infrequently develop troubles that 
dependence can be placed on a supervisory system rather 
than on periodic inspection. 


Detergents and soaps are not good for polyethylene 
whether as means for testing for cable sheath leaks or for 
duct lubrication. They tend to make the polyethylene 
crack under moderate strain conditions 


Communication system for a power plant should seldom 
cost as much as $1 for eech $2,000 spent for the plant as 
a whole 


Xeroradiography produces fast, dry-process, positive X-ray 
images by resort to low-cost powders and reusable plates 


Linear couplers are used on the high tension bus of three 
stations among 21 surveyed. 


Stalpeth sheath will ultimately supersede Alpeth for tele- 
phone cables. It has a corrugated terne-coated steel tape 
between the aluminum and the polyethlene of Alpeth. 


Cable sheath for the 70,000,000 miles of Bell System cir- 
cuits aggregates 300,000 miles. 


Coil temperatures in electronic equipments have been 
upped 25 degrees C by insulating the wire with nylon and 
the coils with asbestos 
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STATISTICS 


[— Billions of kwhr 
8.3 


8.1 
7.9 
7.7 
7.5 
7.3 
7.1 
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Output Week Ended July 5—6,452,959,000 Kwhr 


Per Cent Change From Previous Year 


Totel New Mid. Cent 


us Eng Ation. ind. Cent. east 
+10.0 +13.8 


+62 +95 +1.5 +1.7 
+6.1 +31 +1.7 : 


6 
+61 +16 +3.4 0 


Electric Power Statistics 


Peak Load (Million Kw). 
Capacity (Million Kw). 
Production (Billion Kwhr) 
Hydro 
Fuel ... 
Fuel Consumption 
Coal (Million Tons 
Oil (Million Barrels 
Gas (Billion Cu Ft). 
Sales (Billion Kwhr) . 
Residential ... 
Commercial 
Industrial 
Other 
Net Income Class A & B Companies 
($ Million) ; 
Estimated Dec. 52 Peak (Million Kw) 
Kwhr per Residential Customer 
(12 Month Average). 
Revenue per Kwhr Residential Service 
(12 Month Average). 
Canadian Production (Billion Kwhr 


Business Statistics 


FRB Industrial Production Indexttt.... 


Gross National Product Annual Rate 
($ Billion) 

E. W. 5 Industry Production Index. 

ENR Construction Cost Indextt.... 

BLS Consumer's Price Index 


NEMA Insulation Materials, Sales Index? 


NEMA Electric Appliance Sales Indext 
NEMA Household Refrig. Sales Indext 
Metal prices (July 7) 
Copper, Conn. V., Ib. . 
Lead, N. Y., Ib.... 
Zinc, prime Western E St. Louis, Ib. 
Tin, Straits, qual. N. Y., Ib. y 
Aluminum, ingot, base price. . ; 
Nickel, base price...... 
Steel, billets, Pitts., ton : 
Steel, scrap, No. | heavy, Pitts., ton. 


* Estimated. ¢1936=100 tt 1949=1 
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West South- Rocky 


Mount 


$10.0 +147 
46.9 +146 


214 


339.0 
116.8 
117.8 
189.0 
545 
221 
133 


$ 24% $ 2442 $ 24% 

16 15 17 
15 16 17% 
1.21% 11.21% 1.06 
19 19 19 
56% 56% 56% 

56.00 56.00 56.00 

45.00 45.00 45.00 


00 ttt 1937-39=100 (Unadjusted) 


Industry's Top Buyers 
of Electrical Energy 


During 1951 the nation’s manufac- 
turers were asked, “How much elec- 
tricity did you purchase during 
1950?” 

Data from the “Survey of Manufac- 
turers,” recently released by the Bu- 
reau of the Census, reveal that the 
total purchased by all manufacturing 
establishments was $1,228,460,000. 

Largest purchase, by an industry 
group, was made by the plants of the 
primary metals industry, $251.9 mil- 
lion. This was 20.5% of the total. 

Second largest purchasers were the 
nation’s food processing plants. These 
bought $136.2 million, 11.1% of the 
total. 

Listed here are the purchases of the 
manufacturing establishments during 
1950. These are classified into 20 in- 
dustry groups. 


Electrical Energy Purchased 
By Manutacturers—1950 


industry Group $ Million % Totel 


Primary Metal Industries . 251.9 
Food & Kindred Products 136.2 1 
Chemical & Allicd Products 
Textile Mill Products... 

Machinery (except electrical) 


Yousspereaties Equipmen ‘ 
Stone, Clay & Gloss rs 
Fabricated Metal Products 
Paper & Allied Products 
Electrical Mechinery 


Petroleum & Coal Products 
Lumber 


Printing & Publishing 
Rubber Products ... 
Apparel 


Furniture & Fixtures 
Leather . 
Instruments 
Tebecco Manufactures 
Miscellaneous 


Manufacturing Establishments 
of All industries .. 1,228.5 
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Purchases of the five top industries 
are over 56%, of the top ten over 
80%. 

Purchases of electric energy by in- 
dustry during 1947, year of the pre- 
ceding census, totaled $954,717,000. 
The increase in three years, therefore 
was 28.7%. 

In 1947 plants of the metals indus- 
try purchased $188.8 million or only 
19.7% of the total. Food processing 
establishments purchased $108.5 mil- 
lion or 11.3%. 

Revenue received during 1950 by 
the nation’s electric utilities from cus- 
tomers in the large light and power 
classification, as reported by the Edi- 
son Electric Institute, was $1,404,979,- 
600, during 1947, $1,106,555,100. 
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4 Dams Out, but Power Budget Is Big 
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How Congress Trimmed 
Construction Funds for 
Federal Power Projects: 


AGENCY 

Interior Department 
Southeastern Power Adm 
Southwestern Power Adm. 
Bonneville Power Adm. 
Bureau of Reclamation 


Army Corps of Engineers 
Tennessee Valley Authority 
Regular Appropriation 


ee ee 


F 


tha Tot cc 


Cor n throes of adjournment 
last week. turned a final thumbs-down 
on a t the new hydroelectric 
projects President Truman proposed 
to get underway during the current 
fiscal 

But xcept for some trimming 
around the edges and lopping off -of 
several controversial requests for 
funds, the remainder of the Presi- 
dent's power budget was treated less 


roughly (see table) 


Early Consideration . . . Despite a 
last-ditch floor fight for some $4 
million to begin construction on the 
Hartwell} Dam in Georgia, House- 
Senate conferees agreed only to give 
the request early consideration when 
Congress meets again. Ice Harbor 
Lock and Dam was in the same cate 


gory. The Senate had approved funds 


for both these projects, but the House 
refused to go along 

Two other proposed new hydro- 
electric projects failed to receive Con- 
gressional authorization, and hence 
were net eligible for construction 
funds. These were the St. Lawrence 
Seaway power project, which the Sen- 
ate shelved, and the Hells Canyon 
project on the Snake River in Idaho, 


Supplemental Appropriation 


President Congress 
Requested Approved 
(Millions of Dollars) 


$ § 
4.15 
66.52 
177.19 


984.06 


| 200.02 186.02 


a 130.00 


which was pigeonholed by a House 
Interior subcommittee 
Instructions to Interior Interior 
Department was again urged to keep 
federal construction of transmission 
lines to a minimum, and directed to 
negotiate transmission contracts with 
power companies whenever possible 

In appropriating $959,500 to South 
eastern Power Administration for con- 
struction of the Clark Hill Dam 
Greenwood (S. C.) line and planning 
of a similar line in Florida, Congress 
made this stipulation 

“Provided, that no part of the funds 
appropriated by this paragraph 
shall be available for construction of 
transmission lines and related facilities 
in the Southeastern Power area until 
(1) a contract with the affected power 
companies in the area of substantially 
the type which has heretofore been 
executed in other power areas for 
system-wide transmission of electric 
power and energy from government- 
owned projects to preferred customers 
has been executed, or the said com- 
panies have refused to execute such 
contracts, and (2) Secretary of Interior 
has so informed the Congress.” 

House-Senate conferees on the In- 


terior funds bill also expressed hope 
that the power interchange contract 
now being negotiated between 12 
power companies in the Southwest 
area and Interior Department “can be 
consummated at an early date and in 
a manner that may make unnecessary 
any further litigation.” 


Line Requests Rejected . . . Congress 
flatly rejected Interior's request for 
funds to construct a number of other 
transmission lines. Among those struck 
down by Congress were: 

@ All of those proposed to transmit 
power from Kerr Dam (formerly 
Buggs Island) to points in North Caro- 
lina and Virginia 

@ The Baker-LaGrand line requested 
by Bonneville Power Administration 
@ The California-Oregon intertie 

@ The Yellowtail-Billings line, the 
Sioux City-Omaha line, and the Min- 
nesota line all in the transmission 
division of the Missouri River basin 
project. For the controversial Minne- 
sota line (EW, March 17, p. 6), House 
Appropriation Committee members 
twice refused to provide funds. The 
first request was made in the Interior 
appropriations bill 


House Concurs . . . House members 
did go along with the Senate on two 
mportant increases for large power 
rojects. These were the Dalles Dam, 
in Oregon, for which $20 million was 
appropriated, and Gavins Point Res- 
ervoir in Nebraska, for which $7.7 
million was appropriated. 

Also deleted from the President's 
budget were funds for an Interior De- 
partment study of electric power and 
energy in New England and New 
York. Congress voted $100,000 for 
further government planning and 
study of the Niagara power rede- 
velopment project. 


Funds for TVA ... On the Tennessee 
Valley Authority appropriations, the 
Senate restored $14 million which the 
House had deleted for two steam units 
at the Shawnee Plant. The House 
had originally knocked out funds for 
all the four new units proposed for 
Shawnee. With little argument, both 
houses quickly approved a supple- 
mental $150 million requested for 
TVA in connection with atomic en- 
ergy plant expansion 
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THE PRESIDENT cuts ribbon to open roadway across Bull Shoals Dam at Mountain Home, Ark. 
This and Nortork Dam, which he also dedicated, will supply more than 220,000 kw to the 
area. With the President are State Rep J. W. Trimble; Treasury Secretary John Snyder; 
Lt. Gen. Lewis A. Pick, chief of Army Engineers; and Arkansas Gov Sid McMoth 


Promises Federal Development 


President, dedicating Bull Shoals, says government must 
go ahead on hydro plans despite industry's opposition 


President Truman used the July 2 
dedication of Bull Shoals and Norfork 
Dams in Arkansas to take another 
swipe at private power companies for 
opposing federal development of hy- 
droelectric projects 

With a tremendous power demand 
predicted for the next 25 years, the 
President said, the federal government 
must develop hydroelectric power at 
every site where it is feasible. 

“We cannot let our development 
programs be stopped by the private 
power lobby or any other selfish 
interest,” he asserted. 


Industry's Answer .. . Bayard L. Eng- 
land, President of Edison Electric 
Institute. immediately replied the in- 
dustry “perfectly capable” of 
providing electric power for the fore- 
seeable demand without government 
competition. 

“Let the enterprise system work,” 
he commented, “and we'll provide the 
kilowatts for a strong and prosperous 
America without benefit of govern- 
ment subsidy.” 

The speech Truman made was 
frankly political. He told his audience: 
“I know the New Deal and the Fair 
Deal have done more for the South 


was 
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than any other national administra- 
tions in this country’s history.” 

Progress in the South, he said, has 
come about because of the Tennessee 
Valley Authority and public projects 
such as the two large multipurpose 
dams he was dedicating. 

“You people in Arkansas and Mis- 
souri know how hard you had to fight 
to get these dams built,” he said. 
“Bull Shoals and Norfork were op- 
posed, bitterly opposed. There 
were some private power companies 
in this area who thought that nobody 
should be allowed to produce power 
but themselves. They fought 
against these dams for years.” 


Points Finger . .. He named Arkansas 
Power & Light Co and Southwestern 
Gas & Electric Co as chief opponents 
of Bull Shoals and Norfork. 

AP&L, he said, built an expensive 
working model of a dam to try to 
prove you could not have flood con- 
trol and power at the same time. 

Pointing to the two dams as refuta- 
tion of this argument, the President 
said, “The company carted that thing 
all over the State of Arkansas, trying 
to fool people. They didn’t fool any- 
body but themselves.” 


When asked to comment on Tru- 
man’s remarks, C. Hamilton Moses, 
president of Arkansas P&L, said 
merely, “I do not want to make any 
reply to the President of the United 
States.” 

The president of SG&E, said, told 
a Congressional committee the dams 
would be a method toward Truman 
socialization of the electric industry. 

“That's what they say about a lot 
of things the government is doing 
these days. . . . Every time we try to 
do something for the people, some 
special interest pops up and yells ‘so- 
cialism’. That's what has happened 
here.” 

Reached in Shreveport, La., after 
the speech, Frank M. Wilkes, SG&E 
president, said, “I'm just very proud 
that the President of the United States 
would take the time to kick me in the 
seat of the pants.” 

The President, he said, had lifted 
out of context a statement he had 
made to a Congressional committee. 

“1 will say this: Government in any 
business is socialism. The government 
is trying by encroachment to take over 
the private power companies piece- 
meal—we object to them taking over 
our property, that’s all.” 


Co-op Fight . . . The private power 
companies in the Arkansas-Missouri 
area, Truman charged, were trying to 
stop the farmers from getting the 
benefit of low-cost hydroelectric power 
through their electric cooperatives. 

“And why are they doing that? I'll 
tell you why. It is to try to make the 
farmers pay more for their electricity. 
It’s as simple—and shocking—as that.” 

The President promised to do all he 
could to have the federal government 
develop water resources all over the 
country, since by 1975, he pointed out, 
the nation will need 242 times as 
much electric power as is produces 
today. 

In his statement replying to the 
President's talk, England said a whole 
new electric power indusiry had 
sprung up in the last ten years to meet 
the country’s every need for defense 
and an expanding civilian economy. 
That industry he said, already was 
thinking in terms of a trillion kwhr by 
1970. 

“This was done at no cost to the 
taxpayer,” he commented. “With this 
charting for the future, government 
spending for competitive electric in- 
stallations is wholly unnecessary.” 
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Atomic Power Plants Are Feasible ... 


. . . four industry-utility company teams believe. 


Experts are 


optimistic nuclear energy can be turned into salable electricity 


For the past year, four industry 
ulility company been 
pecking away at the question: Can 
energy be turned 
mercially marketable electric power? 

With final reports in but still locked 
away in the files of the Atomic Energy 
Commussion, the answer appears to be 
a tentative “yes” 


teams have 


atomic imo com- 


All four teams are 


cautiously that a 


optimistic feasible 


power plant 
Each team also 
proposes that its studies be continued 
at a higher engineering level 


nuclear-fueled electric 


can be developed 


Continue Studies . 


groups 


One of the 
consisting of Detroit Edison 
Dow Chemical Co—already 
has an AEC okay to go ahead to the 


second phase of its study (EW, May 
5, p 78) 


Co and 


Researchers from these two 
companies are continuing their studies 
at Midland, Mich., and will spend an 
estimated $250,000 during the twelve 
months which began last April 
Another team Chemi- 
cal Co and Electric Co of 
Missouri—is apparently chomping at 
the bit to get started on the second 


Monsanto 
Union 


phase of its studies. In a recent speech, 


a Monsanto official disclosed this 
study team had recommended that 
AEC design and build a pilot plant 
for a moderated type of atomic re- 
actor. The scientific team of the two 
companies is ready to begin pre- 
liminary studies and work on the pro- 
posed plant to make sure the technical 
theories are correct 


Considers Recommendations . . . AEC 
is still considering the recommenda- 
tions of the Monsanto-Union Electric 
report along with those from two 
other groups, Pacific Gas & Electric 
Co-Bechtel Corp, and Commonwealth 
Edison Co-Public Co of 
Northern Illinois 

Spokesmen describe the reports as 
“raw material” which the commission 
must evaluate and decide whether 
study is merited. Although 
one commissioner has expressed the 
hope that carefully edited versions of 
these reports may eventually be re- 
leased to the public, this is still proble- 
matical 


Service 


further 


Guards “Trade Secrets” . . . Besides 
the security material in the reports, 


Sinclair Dam Nears Completion 


Work is being rushed on the $16-million Sinclair Dam Georgia Power Co 


is constructing at Furman Shoals on the Oconee River near Milledgeville 


dam is named in honor of B. W. Sinclair, superintendent of production, and will 
have two 22,500 kw units installed to go into service at the end of this year. 


This is the first Georgia Power hydro project since Nacoochee Dam was com- 


pleted in north Georgia in 1926. When completed the company will have 351,- 
800 kw in hydro capacity and 785,000 kw in steam capacity 


The 


July 14, 


AEC also is guarding the various 
“trade secrets” developed by the 
separate teams. However, the com- 
mission approved the report synopsis 
released by Monsanto and probably 
would do the same for any other team 
that cares to disclose its findings. 

Monsanto's proposed power plant 
would simultaneously manufacture 
plutonium, which would be sold to 
the government. 

Rep Henry M. Jackson, a Wash- 
ington Democrat and member of the 
Joint Atomic Energy Committee, is 
backing a proposal for immediate con- 
struction of a power-producing re- 
actor. “We must take this whole 
matter out of the laboratory and into 
the production shop,” says the Wash- 
ington Congressman. 

He believes that a model 
reactor may be constructed for 
$30-40 million. This would be one 
that would also produce plutonium 
along with the electricity needed for 
a city of 100,000. But, he says, elec- 
tric power from atomic energy would 
be useful only in areas where the price 
of electricity from conventional 
sources is high. 


power 


Sutton TV Interview 
Scheduled for July 16 


Louis V. Sutton, president of Caro- 
lina Power & Light Co, will be inter- 
viewed on private enterprise and the 
electric industry on “Longine’s Chron- 
oscope.” The program will be telecast 
over the CBS network at 11 PM 
(EDST), July 16. 

The “live” show will be carried by 
Stations WCBS, New York; WAGA, 
Atlanta; WMAR, Baltimore; WMAL, 
Washington; and WOI, Ames. 

These stations will rebroadcast on 
July 23: WBKB, Chicago; WMBR, 
Jacksonville; KNXT, Los Angeles; and 
KPIX, San Francisco. KRLD, Dallas, 
will on July 29, and 
WOAI, San Antonio, will air the pro- 
gram on July 30. 

Other CBS stations can carry the 
“live” show if it is requested or spon- 
sored, or a 16-mm, sound-track kine- 
scope of the program may be pur- 
chased for around $35. Further 
information may be secured from 
Victor A. Bennett Co, 511 Fifth 
Avenue, New York 17, N. Y. 


rebroadcast 
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POWER BRIEFS 


@ On the basis of present water sup- 
ply, power will be more plentiful in 
the Pacific Northwest next winter than 
it was last year, Bureau of Reclama- 
tion believes. Water supply was 
termed by the bureau “uniformly 
good or better” in Washington, Ore- 
gon, western Montana, Idaho, and 
parts of Wyoming. As of June 1 
reservoirs behind dams in this area 
were reported holding the greatest 
amount of water ever caught and 
conserved for beneficial use. 

@ Construction of the Yale Dam has 
increased the Washington State Tax 
Commission’s evaluation of Pacific 
Power & Light Co properties within 
the state from $20.6 million to $30 
million. 

@ The Navy is converting the motor 
ship Coastal Racer into one of the 
largest floating power plants in the 
worid. The conversion is being done 
in Jacksonville, Fla., where three oil- 
fired steam turbo-generators will be 
installed in the next two years. Total 
capacity will be 34,500 kw, 4,500 kw 
greater than three such plants built by 
the Navy during the war. 

@ Columbia University is negotiating 
with the Atomic Energy Commission 
for construction of a nuclear reactor 
for the study of atomic energy on the 
campus. Columbia wants to set up 
the reactor primarily for the education 
of atomic physicists and engineers and 
for research. Cost of the installation 
might run from $500,000 to $1.5 
million. 

@ British Columbia provincial author- 
ities have agreed to accept $255,508 
from Seattle for all damages to prop- 
erties from flooding of areas across 
the international boundary line by 
Seattle City Light’s Ross Dam on the 
Skagit River. Dam’s reservoir will ex- 
tend eight miles into Canadian terri- 
tory. 

@ It took an explosion to put the new 
$400,000 Dayton Power & Light Co 
substation, south of Wilmington, Ohio, 
into operation last month. A switch 
explosion in the old Wilmington sub- 
station on June 8 made it necessary 
to put the almost completed substation 
to work prematurely. Most of the 
Wilmington area was without power 
for 35 minutes during changeover. 
@ Wire tapping was getting to be a 
fairly big business in Alexandria, 
Egypt, until the police stepped in re- 
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“OP “Sexe 


Power from the Andes Mountains 


Water from the snow-capped peaks of the Andes Mountains is utilized at 


the Abanico power plant near Concepcion, Chile. 


The picture above shows a 


view from the top of the spillway with the Abanico Valley in the background. 
The Chilean government is building six hydro plants to produce 4 million kwhr 
in the Andes in a large industrialization program. 


cently. There a gang of 11 men were 
tapping the city’s electricity cables and 
selling the current to its own list of 
subscribers at cut rates. The gang 
operated from small radio shops to 
cover their possession of large stocks 
of wire, used to fit “leaks” from the 
main cables to houses and shops of 
their customers. 

@ Washington and Canadian officials 
have completed plans to establish 
anti-aircraft stations on both sides of 
the power-rich Niagara frontier 
Grand Island, above the falls on the 
American side, is a likely site for two 
installations, There would be six in- 
stallations on the U. S. mainland be- 
tween Buffalo and Lewiston and four 


in Canada close to industrial and 
power plants in the Niagara Falls- 
Queenston area, the officials said. 

@ Alabama Power Co’s Engineering 
and Construction Department has re- 
ceived recognition from Edison Elec- 
tric Institute's Safety Merit Award 
Committee for working | million man- 
hours without a disabling injury ac- 
cident. 

@ Southern California Edison Co has 
received the 1951 award of 
the California Fire Prevention Com- 
mittee for outstanding service toward 
prevention of forest fires. The com- 
pany was cited for distributing forest 
fire prevention 
lions of people. 


annual 


information to mil- 





FINANCIAL 


American P&L Battle Nears End 


Company will be dissolved in accordance with a plan 


which is being prepared for presentation to the SEC 


The 43-year old American Power & 
Light Co will soon come to an end, 
Pres Howard Aller said in releasing 
the 1951 annual report recently 

This holding company at one time 
had assets on a basis 
At one 
it controlled public utility com- 


United 


consolidated 
totaling nearly $900 million 
time 
panies in 13 
States 


states in the 


Dissolution Near .. . The company 
will be dissolved, he said, “in accord- 
ance with a plan which is being pre- 
pared for presentation shortly to the 
Securities and Exchange Commission.” 

American's last remaining major 
subsidiary, Washington Water Power 
Co, will be disposed of by distributing 
one share of Washington common 
stock for each share of American 
stock. This is in accordance with a 
plan filed with the SEC and approved 
by it on June 6, the report stated. A 
hearing on the plan will be held in 
the United States District Court in 
Portland, Maine, on July 17. If it 
is approved by the court, the distribu- 
tion of the Washington stock will be 
made shortly thereafter 

Immediately prior to the distribu- 
tion, Aller said, American will transfer 
its interest in Washington Irrigation & 
Development Co, an inactive com- 
pany, to Washington. It will also 
make a capital contribution of $186,- 
000 in cash to Washington. 


After Washington's Distribution . . . 
When Washington's stock has been 
distributed, American's only cssets 
will consist of its cash and liquid 
short-term investments and 54,763 
shares of Portland Gas & Coke Co 
common stock, subject to certain un- 
determined liabilities. As soon as 
liabilities are determined and dis- 
charged, the remainder of the cash 
available will be distributed to the 
stockholders, the report said. The 
first partial liquidating distribution of 
cash, Aller declared, is expected to 
be made early in the fall of 1952. 
This will amount to 95¢ a share 
American will distribute before the 


end of 1952, the report pointed out, 
the 54,763 shares of Portland G&C 
stock to its stockholders. It is suffi- 
cient to provide one share of Portland 
stock for approximately 43 shares of 
American's stock. Those stockholders 
whose holdings are not large enough 
to entitle them to a full share of Port- 
land stock will receive the proceeds of 
their fractional interests in cash. 


Tax Savings . .. The report also 
pointed out that tax counsel advise 
that a further result of the rapid 
amortization of the cost of the Cabinet 
Gorge plant for tax purposes is that 
a portion of the dividends paid on 
the Washington's common stock, in 
some of the five years, may be con- 
sidered for tax purposes to be paid 
from capital, and hence not taxable 
as ordinary income to the stock- 
holders. 

Preparations are being made, the 
report said, for a resumption of hear- 
ings by the regulatory commissions 
of Washington and Idaho on Wash- 
ington’s applications which have 
been pending since 1950 for a general 
increase in the company’s rates for 
service. It is expected that these pro- 
ceedings will be concluded and a 


decision reached before the end of 
1952. 


FINANCIAL BRIEFS 


Virginia Electric & Power Co has re- 
ceived North Carolina Public Utilities 
Commission approval to buy and ab- 
sorb Hydro-Electric Corporation of 
Virginia (EW, July 7, p 43)... Florida 
Railroad and Public Utilities Commis- 
sion has ordered private power com- 
panies under its jurisdiction to pay 
6% interest on service deposits re- 
quired of its customers. 


Stockholders Subscriptions: Pacific 
Gas & Electric Co stockholders sub- 
scribed to 2,219,435 common shares 
on 1-for-S basis at $30 a share; bal- 
ance 51,865 shares placed privately by 
Blyth & Co group, underwriters . . . 


SEC Sata? 


J. Howard Rossbach, attornevy-in- 
chief of The Legal Aid Society. New 
York City, has been nominated by 
President Truman as a member of the 
Securities and Exchange Commission, 
replacing Robert I. Millonzi who re- 
tired last month. 


Northern States Power Co stockhold- 
ers exercised rights for more than the 
1,108,966 shares offered on i-for-10 
basis at $10.50. 


Standard Gas & Electric Co's direc- 
tors have approved a plan to dissolve. 
It is subject to satisfactory tax rulings 
and appropriate approvals for regula- 
tory bodies. Under the plan each 
share of company’s $7 prior prefer- 
ence stock would receive 4.8 common 
shares of Wisconsin Public Service 
Corp, 2.9 common shares of Okla- 
homa Gas & Electric Co, and 2.1 
common shares of Duquesne Light 
Co. Each share of $6 preference stock 
would receive 4.5 common shares of 
Wisconsin Public Service, 2.6 common 
shares of Oklahoma Gas & Electric, 
and 1.8 common shares of Duquesne 
Light. Each share of $4 preferred 
would get 4 common shares of Du- 
quesne Light. Each share of common 
stock would receive 42 common share 
of Duquesne Light and % common 
share of Pittsburgh Railways Co, plus 
whatever miscellaneous assets and tax 
recoveries which may be realized. 


New York State Electric & Gas Corp 
will pay Aug. 15 a common stock di- 
vidend of 47'2¢ a share versus 42'4¢ 
a share in previous quarters 
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Today in Utility Finance 


YIELDS (%) 


Quality 


DATE 
1952 
July 3 


June 26 


2nd 1952 
let 1952 
4th 1951 
3rd 1951 
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2.95 
2.95 
3.02 
2.87 
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Arizona Public Service 

California-Pacific Utilities 

Consolidated Gas Electric | Laghs 
& Power ° 

Consumers Power 

Dallas Power & Light 


Gulf States Utilities ..... 
Pacific Power & Light 
Puladeiphin Power & Light.. 
Philadelphia Electric 
Potomac Electric Power 


Public Service Co of Indiana 
South Carolina Electric & Gas. 
Texas Electric Service 

Texas Power & Light 

West Penn Electric, c ‘onsolidated 


May 
May 


May 
May 


American Power & Light 
Ww nm Water Power 


w= fon, the last two co! 
Based on average nu 
884.500 shares in 1951; and (e) Before » 
amortisation of certain f ties under necessity certi! 


FINANCING 
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compariee Seve | have bess audited ; (a) Based on shares outstanding 


(c) Based on 3,124,168 shares in 
‘on odjustment reduction of $110,600 due to 
issue by the Defense Production Adminis- 


Yield te 
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Bonds 

Georgia Power— ist mtg 3% % 1982 

Debentures 

Houston Lighting & Power—convertible éhentere 
(being offered initially to commonholders of record 


for each 
initially into common at $17.50 per sbare) 


Common 


3 


101.039 3.32% 


(% 1967 


une 17 to 
expire SAS amount of debentures 


debentures are to be converted 


Stock 
Publie Service Co of New Mexico—173,136 sh (being offered 


commonholders on see basis, 
July 8) ; 


Bonds 
Commonwealth Edison—ist mtg 1982 


Knoxville, Tenn., electric revenues 1956-1972........ 


Preferred Stock 


Public Service Co of New Hampshire—50,000 sh $100 par 


Cemmon Stock 


om 17 to | ome 


$1,385 


Southern Co—1,004,510 sh (being offered to commenholders on 


1-for-16 basis, record June 19 to expire July 10)... 


Florida Power Corp—309,360 sh (being po ~ commonhold 


on 1-for-5 basis, record June 30 to expire July 16) . 


Bonds 
Pennsylvania Electric—ist mtg 1982 
Arkansas Power & Light— st mtg 1982. 


Preferred Stock 

Gulf States Utilitiee—50,000 sh $100 par. . 
Pennsylvania Power & Light—100,000 sh 
Pennsylvania Electrie—45,000 sh $100 par 


Commen Stock 


$12,808 
6,187 


SCHEDULED FOR JULY-AUGUST-SEPTEMBER 


$9,500 


$5,000 
10,000 
4,500 


General Public Utilities—531,949 & (being offered 4 


holders on 1-for-15 basis, 
additional stock to carry 35¢ dividend payable 


July 1 to expire July 23 


$21.00 6.67% 


sarycoee spel nt hg shy lien Peabody & Co—BI 


& Co group 


mpany is ing & negotiated dea! 
Co group, underwriters; 


(b) First Boston-Drexell 
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Pressprich & Co and Spencer é 
ters. 


CALENDAR 


Rocky Mountain Electrical League 
Fall Convention, Colorado Hotel 


wood Springs, Colo., Sept. 7-10 


Glen- 


American Standards Association 
National Standardization Conference 
in conjunction with Centennial of Engt- 
neering, Museum of Science-Industry, 
Chicago, Ill, Sept. 8-10; 34th Annual 
Meeting, Waldorf-Astoria Hotel, New 
York, Nov. 19 


American Society of 
neers 

Fall Meeting 

Ill., Sept. &-11 


Mechanical Engi- 


Sheraton Hotei, Chicago, 


Iliuminating Engineering Society 
National Technical Conference 
water Beach Hotel, Chicago, I 
8-12. 


Edge- 
Sept. 


*Instrument Society 
ith National 
Exhibit, 
land 


of America 
Instrument Conference- 
Cleveland Auditorium, Cleve- 
Ohio, Sept. 8-12 


Edison Electric Institute 

Accident Prevention Committee, Shera- 
ton Hotel, Rochester, N. Y., Sept. 15-16; 
Prime Movers Committee. Roosevelt 
Hotel, New Orleans, La., Oct. 6-7; AEIC 
joint meeting, Meter-Service Commit- 
tees, Mayflower Hotel Washington, 
PD. C., Oct. 6-8; Electrical Equipment 
Committee, Roosevelt Hotel, New York, 
Oct. 13-14; Transmission-Distribution 
Committee, Hotel Adolphus Dalias, 
Tex., Oct. 23-24 


Pennsylvania Electric Association 
Annual Meeting, William Penn Hotel, 
Pittsburgh, Pa., Sept. 16-17 


Northwest Public Power Association 
Accounting Section, Congress Hotel, 
Portland, Ore., Sept. 18-19 


Public Information Program 
Annual Workshop Conference 
water Beach Hotel, Chicago, Il., 
18-19, 


Edge- 
Sept. 


Public Utilities Association of the Vir- 
ginias 
Greenbrier Hotel 
Springs, W. Va., 


White 


Sulphur 
Sept. 19-29 


*Southeastern Electric Exchange 

Fall Meeting. Engineering-Operation 
Section, Atlanta Biltmore Hotel, At- 
lanta, Ga., Sept. 25-26; Accounting 
Conference, Jung Hotel, New Orleans, 
Ta., Oct. 16-17; Sales Conference, 
Thomas Jefferson Hotel, Birmingham, 
Ala., Oct. 29-31 


* Addition this week. 


REGULATION 


Fairview, Okla., municipal plant has 
reduced rates $9,600 annually. New 
residential rate provides a minimum 
bill of $2 for 25 or less kwhr, 6¢ 
kwhr between 26 and 75 kwhr and 3¢ 
kwhr for the balance. . . . In recent 
hearing of Utah Power & Light Co to 
boost rates by $1.8 million a year, 
Public Service Commission indicated 
it may ask company to collect muni- 
cipal franchise taxes from customers 
in cities where such taxes are im- 
posed. .. . City officials in Paragould, 
Mo., joined with Missouri Utilities Co 
in a petition before the Arkansas Pub- 
lic Service Commission and received 
approval to increase electric rates by 
about 10% 
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The Cove Island Question 


Connecticut L&P has two choices: 


Find a new power 


plant site or battle the opposition of the people of Stamford 


Because of the opposition of the 
people of Stamford, Connecticut Light 
& Power Co would accept a power 
plant site other than the disputed one 
at Cove Island, if another site were 
available 

That was the view expressed last 
week by Sherman R. Knapp, presi- 
dent, and Walter F 
pany counsel 

CLAP recently purchased the 40- 
acre island in Long Island Sound off 
a Stamford residential area to build 
a steam plant whose capacity even- 
tually would approach 500,000 kw. 
The city strongly opposes construction 
of a plant there and wants to turn 
the island into a public park 

“We'd accept another site,” Knapp 
commented, “but so far as we know, 
there just is no other site available.” 


Torrence, com- 


Going Ahead . . . He said that as 
things stood now, the company ex- 
pects to proceed with legal efforts to 
make construction of a plant at Cove 
Island possible 

hese efforts include continuation of 
arguments before the State Public 
Uulities Commission and opposition 
to a condemnation suit recently filed 
against the property by the City of 
Stamford 

The PUC held hearings on the Cove 
Island case at Stamford in May. The 
city contended at that time that the 
commission did not have jurisdiction, 
but the commissioners decided it had 
CLAP then put in its case for con- 
structing the plant at the site, declar- 
ing it was the only prospect from the 
New York State line to Westport 


Hearings Put Off ... After the com- 
pany concluded testimony, the PUC 
postponed hearings until week, 
when the city was scheduled to state 


last 


But early 
this month the commission issued an 


its objections to the plant 


order postponing hearings until Sep- 
tember 
William R 


said the 


PLC 
was taken “primarily 
because of the pressure of 


Connole counsel, 
achion 
business 
now before the commission.” 

The city’s condemnation suit to 
quire the CLAP 
come up for hearing before the Su 


we 


site from will not 


122 


accord- 


special 
counsel retained by Stamford to han 


perior Court's October Term 


ing to George F. Lowman 


dle the case 


Residential Area . . . Lowman said op- 
position to the plant had developed 
because Cove Island is zoned for resi 
dential purposes and is across from a 


well-kept-up residential section 


“The city.” Lowman said, “defi- 
nitely wants the site for a beach, park 
and recreational area, and 1s willing 
to buy it from the power company 
if the power company can find an- 
other site.” 

Connecticut L&P, on the other 
hand, contends it needs Cove Island 
to expand facilities to meet the grow- 
ing demand in Fairfield County, in 
which Stamford lies. The site, a com- 
pany spokesman testified, would per- 
mit most economicaf operation of the 
plant, since it provides large quantities 
of cooling water needed and deep 
water for docking coal-carrying ships 


Australian Project Progressing 


hitherto 
of Australia’s highest mountain region, the Southern Alps, Selmer Engineering, 


On the headwaters of the Snowy 


Ltd, of 


Project 


Oslo 


development 2 


River in a 


inaccessible corner 


Norway, is forging ahead in its construction of the Guthega 
The project is part of a $500 million Snowy Mountains hydroelectric 
which will provide 2,750,000,000 kwhr of power annually, and 


over 2.5 million acre ft of water for irrigation by trapping and diverting snow- 
fed waters of the Snowy River and adjacent streams 

Guthega includes a dam, 115 ft high and 225 ft across, connected by three 
and one-quarter miles of tunnel to the Munyang Power Station, where two, 


and eventually three, turbines will generate 30,000 kw each 


Excavation on 


the lateral foundation of dam is shown in process at top of above picture. 
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Let's Use Aluminum 


Not Abuse It! 


A logical plan of selective usage should be adopted to maintain existing 
standards of reliability and economics as electric supply systems undertake the 
conversion from copper to aluminum 


L. F. HICKERNELL, Chief Engineer, and L. L. CARTER, Assistont Chief Engineer 


Anoconda Wire & Cable Co., 


Favorable experience in the use of ACSR for overhead 
high-voltage transmission and rural distribution is not 
directly applicable to the use of aluminum in overhead 
urban distribution and insulated conductors. Frequent 
reference to experience and economics in overhead trans- 
mission is tending to minimize the problems of introducing 
aluminum in overhead urban and underground distribu- 
tion, interior wiring, and electrical apparatus, and to mis- 
lead as to the economics of such conversion. 

Limitation of space for adequate connectors and need 
for a large number of low-cost splices and taps make the 
application of aluminum conductors to distribution con- 
siderably different from transmission. The economics of 
ACSR in overhead high-voltage transmission and rural 
distribution are in many cases based upon savings in struc- 
ture cost which rarely can be made in urban distribution. 

By the selective use of aluminum, sufficient copper can 
be released for applications where it can be used to advan- 
tage. This can be accomplished most logically by adopting 
a systematic plan of conversion in which the easiest, safest, 
and most economical applications are undertaken first and 
followed, if necessary, by more difficult and complicated 
conversions. However, conversion is a matter of choice be- 
cause it is not anticipated that the present tight market 
situation in copper will continue as more production be- 
comes available. A suggested program in steps for con- 
version from copper to aluminum is presented herewith. 


Overhead Transmission 


The most extensive experience with aluminum con- 
ductors has been with ACSR in overhead high-voltage 
transmission and rural primary distribution. Domination 
of ACSR in overhead high-voltage transmission, at least in 
the past 20 years, reflects great credit upon both the 
originator of this design and the constructors of these lines. 
Credit is due to both because of the many inherent prob- 
lems which were solved jointly over a long period to 
provide satisfactory performance. 

Maintenance, now undertaken occasionally to replace 
conductor or splices (or reinforce them), is usually on con- 


ALUMINUM FOR DISTRIBUTION 


is 11 A BIG GAMBLE? 
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Hastings on Hudson, N. Y. 


ductors installed in the early days. However, such activities 
might serve as a reminder that use of all-aluminum con- 
ductors in overhead urban distribution and insulated con- 
ductors today may be in the same position as was the 
application of ACSR to transmission many years ago. 
Modern splices and terminations for ACSR combined 
with oxide inhibitors generally have been satisfactory 
except in coastal and contaminated industrial areas. How- 
ever, because of size and cost, this type of design cannot 
be used in most applications of all-aluminum conductors 
in urban distribution, service drops, and insulated conduc- 
tor assemblies. It cannot be assumed that reliability 
equivalent to ACSR in transmission can be obtained with 
all-aluminum conductors in urban distribution if many of 
the small inexpensive splices and taps, which have been 
proposed, are used. Most of these are now unproven 
designs with no background of actual field experience. 
This points to the need for getting down to brass tacks 
to arrive at solutions for splicing and terminating all- 
aluminum conductors in distribution and insulated cable 
assemblies. We know the many advantages of aluminum 
metal per se. Let us examine the present limitations in the 
use of aluminum conductors and try to overcome them. 


Underground Transmission 


On an individual project basis, fairly substantial amounts 
of aluminum could be used in the conductors of under- 
ground high-voltage, pipe-type cable for 69-kv and above 
transmission systems. These installations are costly, 
designed and built from scratch, require considerable 
advance planning and the assemblage of specialized per- 
sonnel and tools. They involve pipe fiittings of such size 
that aluminum conductors of adequate size could replace 
copper without introducing additional costs for the pipe 
and pipe structures in many cases. 

Favorable experience with compression-type connectors 
on ACSR is not directly applicable to all-aluminum insu- 
lated conductors. Aluminum has a high rate of creep. In 
compression-type splices for ACSR, this is compensated for 
by distributing the stress (i.e., low unit stress) resulting in 
a very long connector. Such a design would be impractical 
for a paper-lead cable joint in a manhole, because of space. 

This is far different from overhead urban distribution 
where greater attention must be paid to holding down the 
cost of individual items because of their number. 

On the other hand, normally less than 5% of the copper 
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LOGICAL STEPS IN CONVERSION 
FROM COPPER TO ALUMINUM 


In Order of Preference From the Standpoint of 
Long-Time Economics and Service Reliability 


Overhead high-voltage transmission 
Rural distribution primaries 
Bus conductors—generating plants and substations 
Overhead urban distribution primaries 
Overhead street-lighting conductors 
Open-wire secondary services 
- Service drop cables 
. Overhead urban distribution secondaries 
. Underground high-voltage pipe-type cable 
. Aerial insulated cable 
. Interior wiring—arge conductors 
. Underground distribution 
. Service entrance cables 
. Interior wiring—small conductors 
Portable cords and power cables 
- Equipment cables subject to movement and vibration 
. Magnet wire in apparatus 


ey Pvreen- 


= 


used in electrical power conductors is consumed in paper- 
insulated lead-covered cable. Thus it would seem undesir- 
able to plan long-time conversion in this product. At 
present, the use of aluminum may have to be considered 
in specific installations because of the temporary copper 
shortage and governmental restrictions. 


Overhead Distribution 


Because a very large percentage of the electrical con- 
ductors installed annually goes into overhead distribution, 
it would seem that this is the application to concentrate on 
for the maximum aluminum. About half the 
copper used for power conductors goes into utility systems 
and a substantial proportion of this is used in overhead 
distribution. Replacement of 50 to 75% of 


usage of 


this metal 
with aluminum should be of great help in releasing copper 
for use in underground and distribution, 
branch circuits in interior wiring, communication, etc. 
Thus problems of 


transmission 


connecting conductor-to-conductor 
and conductor-to-equipment are kept to a minimum com- 
pared to those in the application of insulated conductors 
and magnet wire in apparatus 


Overhead Primaries ... A considerable percentage of over- 
head urban and rural distribution primaries is already being 
installed with ACSR 
larger 


This can be further increased as the 
copper in high-density loads 
areas are extended or replaced by all-aluminum or ACSR 
The dividing point between the use of ACSR and all 
aluminum conductors would probably be between 1/0 and 


conductor sizes of 


3/0 Awg depending upon geographical locations, and wind 
and ice rather than 
ACSR used only when the conductor size 1s 
strong enough to maintain the reliability built into existing 
systems by the use of hard-drawn copper conductors 


loading conditions. All-aluminum, 


should be 
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Overhead Secondaries . . . Here the problem is more com- 
plex than with primary conductors because of the tre- 
mendous number of taps necessary to connect service 
wires or cables. The pressure is great to use lowest-cost 
fittings. It may be argued that difficulties with service 
wires affect only one customer (at a time), but excessive 
maintenance costs and much customer ill-will may be 
incurred if taps and connections develop wholesale trouble. 


Service Wires and Cables . . . Because service drops con- 
stitute in some cases 30 to 40% of the metal purchased 
for overhead distribution, this has been a most attractive 
field for conversion. The predominant trend has been 
toward neutral-supported service drop cable, if service 
cables of the concentric type formerly have been used. 
A number of companies have avoided this variety by con- 
tinuing to use open-wire services. For these, many com- 
panies prefer solid rather than stranded conductors, at 
least in No. 4 Awg size, because these may be served back 
upon themselves rather than clamped at service rack and 
weatherhead. Stranded all-aluminum conductors require 
clamping (or cutting off the covering and serving with bare 
wire) to develop sufficient holding strength. However, 
No. 4 Awg covered ACSR is now being installed without 
clamps. 

Some companies which have used concentric service 
cables from pole to weatherhead to meter give considera- 
tion to concentric types with aluminum conductors. The 
obstacle has been the connection at the meter because the 
meter box terminal is not considered adequate for alu- 
minum conductors. A few have gone ahead with straight- 
through connection of aluminum conductors into the meter 
box. While this is an adventurous and bold move, the 
wisdom will be questioned should overheating and burning 
due to high resistance occur at terminals, as is likely. 

Several companies are using aluminum neutral-sup- 
ported conductor from pole to weatherhead, and copper 
concentric service cable from weatherhead to meter. 

The most conservative and reliable neutral-supported 
service drop cable of aluminum would seem to be that 
incorporating an ACSR neutral as the mechanical support 
(preferably with a covering) with the insulated aluminum 
wrapped or spiralled about this supporting member. 

Argument as to the proper connector between this serv- 
ice drop cable and secondary line conductors continues. 
Some favor split-bolts with a bimetallic washer, others a 
compression fitting, and some a bolted-grooved clamp. 
There is some evidence that difficulty may be encountered 
with all of these, and contrary evidence that they will work 
very well based upon experience with ACSR. 

If utilization of electricity in the home grows as pre- 
dicted, current loadings can become very high, and the 
experience with these fittings on ACSR primary conduc- 
tors may be misleading. Such troubles may be accentuated 
with stranded aluminum as small as No. 4 and No. 6 Awg. 


Underground Distribution 


Some metropolitan systems use so much of their metal 
needs in underground distribution that conversion of their 
overhead systems will not release enough copper to accom- 
plish the degree of substitution governmental agencies 
might wish. In this case aluminum must be considered 
for the conductor in insulated cables for underground. 

Here reliability of splicing and terminating fittings under 
severe loading becomes critical. Many papers have pointed 
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out the absolute necessity of establishing an electrical con- 
nection to each strand of the conductors. Welding would 
seem to be one reliable way of accomplishing this although 
it requires different techniques than those now used. 

It is often stated that “aluminum can be soldered.” 
True, it can be under certain favorable conditions. To 
obtain a low-resistance joint by soldering sector conductors 
of multi-layers of oiled strands without damaging the 
insulation with fluxes, heat, etc, is, however, a neat trick, 
especially in a cramped manhole. 

It has been proposed to use a relatively short connector 
(7 in. or so). To obtain adequate tensile strength and low 
electrical resistance, short connectors must be heavily com- 
pressed (i.e., high unit stress). Whether such connections 
will maintain their initial properties under cyclic and emer- 
gency (high-temperature) loading remains to be proven. 

In existing conduit and manhole systems possible in- 
creased cable movement should be considered as it is 
directly related to sheath life. The thermal coefficient of 
expansion of aluminum is 36% greater than copper, and 
an equivalent aluminum paper-lead cable is lighter in 
weight. But cable expansion may not correspond to con- 
ductor expansion because of the restraining action of insu- 
lation and sheath, spring action of helical conductors, etc. 

The overall cable movement resulting from this increase 
in conductor expansion under cyclic loading and less fric- 
tion in ducts (because of lesser weight) is not known from 
actual field experience. However, it seems reasonable to 
expect that the movement of an aluminum paper-lead cable 
would be somewhat greater and hence the sheath life 
lower. In a new conduit run, provision for this increased 
movement could be made with larger manholes. 

From the application standpoint there is a lack of design 
data to determine accurately the “equivalent” size of 
aluminum conductor necessary to use in place of copper 
for various installation conditions. 


Generating Plants and Substations 


Bus Bar . . . Aluminum bus bar has been used success- 
fully, and further expansion in this application is logical. 
Such construction is comparable to underground trans- 
mission mentioned earlier in that specialized personnel 
and technique must be employed to handle the problems 
of satisfactory installation. 


Station Cables . . . Large varnished-cambric or rubber- 
insulated station cables installed on insulators could logi- 
cally use aluminum conductors. A minimum number of 
joints and terminals is used, and the installation work is 
usually performed by specialized personnel. Attention 
should be given to the terminating devices on associated 
electrical equipment such as transformers and switchgear. 


Control Cables . . . It would seem that the application of 
aluminum in control cables would be one of the less de- 
sirable steps in conversion as these cables require such 
large numbers of connections to associated equipment. At 
present the terminals on panel boards, relays, etc, are 
designed for copper conductors and probably would not 
prove adequate for aluminum. 

With need for utmost reliability in control circuits the 
element of risk should be avoided. A variety of exposures 
is encountered, vibration likely is present particularly at 
terminations, and small wire sizes are involved. Therefore, 
it is questionable whether conversion of control cables to 
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aluminum should be considered except possibly for trial. 


Interior Wiring 


In interior wiring the greatest possible use of aluminum 
with the fewest problems can be made by concentrating on 
the larger sizes. This should be 1/0 Awg and larger, or 
perhaps as some have proposed, No. 2 Awg and larger. 
Refraining from the use of aluminum in small conductors, 
involving a large number of connections, will avoid the 
immediate problems of training installers and providing 
a line of fittings to handle the small-wire installations. 

If stranded conductors are used to obtain the flexibility 
required for installation and splicing in the usual pull and 
outlet boxes, the flow (creep) of the aluminum is en- 
countered when adequate pressure is applied in the small 
space available to provide satisfactory electrical connec- 
tion. The use of various compounds in these splices to 
reduce oxidation of the contact areas requires the pre- 
caution of removing the excess to avoid softening of 
insulation and tape which can result in electrical failure. 
Because connections are certainly more difficult and costly, 
it is desirable to confine aluminum to the larger conductor 
sizes with fewer joints and terminals. 

Another important factor is the large quantity of small 
size branch-circuit wire purchased in the retail market 
for installation by “handy-men” around the home and 
farm. Aluminum conductors installed by such untrained 
workmen, connected to wiring devices and appliances 
having terminations designed for copper, could create a 
potential source of trouble and hazard. 


Economics 


Much has been written—and more said—about the 
possible savings by the use of aluminum. Often these 
statements are based upon conductor first cost only. While 
this may be justified in a few situations, a more rational 
approach would consider full lifetime costs. In such overall 
economic studies, the differential in cost will vary greatly 
depending upon the accounting practice followed and the 
evaluation of certain indeterminate factors, for example: 

1. Life of covered all-aluminum conductors and ACSR 
in distribution service, and insulated aluminum cables in 
underground service. 

2. Scrap value of aluminum conductors, especially 
ACSR. 

3. Cost of fittings. 

4. Installation cost of splicing and terminating insulated 
aluminum conductors. 

Generalized statements to the effect that “aluminum is 
cheaper than copper” are unwarranted and can be mis- 
leading. Each application should be considered on its 
individual merits. For example, the use of all-aluminum 
conductors in the distribution system will often show a 
cost adavntage, the amount depending upon the assump- 
tions made for the above factors. On the other hand, if 
covered ACSR is required for adequate physical prop- 
erties, little or no differential may be apparent. 


a“ * * 7 


In fields in which aluminum has proved satisfactory, its 
use should be continued and expanded. In new applica- 
tions, operating experience should be obtained through trial 
installations before complete adoption on a large scale. 

Let’s make haste slowly. Let’s USE aluminum—not 
ABUSE it! 


125 





Where Is All-Aluminum Being Applied By Users? 


Analysis of 40 Companies Reporting Some Application 


35 Cos 
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SERVICES ore by far the most popular application among companies Applications to primary and secondory distribution circuits 
using all-cluminum. Thirty-four of 40 users apply it for this purpose. reported by 16 users; transmission by 5 componies 


were 


Surveyed Replied 
ghuminams For Rural Lines 


SURVEY COVERED 57 major electric utilities and all known users ACSR USE in distribution finds 37 of 52 companies using it for rural 
of all-cluminum, 52 replied, 40 use all-cluminum, 12 do not lines, 18 in urban. No. 4 and No. 2 were most popular ACSR sizes 
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ALUMINUM FOR DISTRIBUTION 


How Is Alt-Alominum Tonnoge Distributed? 


Total Tons in Use —6,505 | 
3162 


is it a BIG GAMBLE? 


All-Aluminum Use 
Climbs Cautiously 


Survey shows widespread trial ap- 
plication of all-aluminum to distribu- 
tion in small amounts, mostly for serv- 
ices. Experience scant and inconclusive 


Under the twin spurs of the metals pinch and a huge 
expansion program, utilities today are cautiously but con- 
scientiously facing up to the task of finding out how to 
apply aluminum on their distribution systems. 

To date applications have not involved vast tonnages. 
But a recent survey of leading power companies in all 
sections of the country shows that the number of companies 
using all-aluminum in distribution outnumbers non-users 
three to one. In summary, survey findings are these: 


OF 6,050 TONS OF ALL-ALUMINUM in use by 40 companies olmost Extent of Use ... There are 6,505 tons of all-aluminum 

half is in services, 25% in transmission and primaries wire and cable in use today among 40 of the 52 companies 
answering the survey. Nearly half this tonnage is ‘in 
customer services. Another 25% is shared—almost equaily 
—by transmission and primary distribution circuits. Sec- 
ondaries account for 42 %; buses and other miscellaneous 
uses the remainder. 

Only 12 of the 52 companies do not use all-aluminum 
at all. Of the 40 who use it somewhere in distribution, 34 
use it in services, 16 in secondaries, and 16 in primary 
circuits. Five companies use all-aluminum in transmission. 

Stranded all-aluminum conductors were clearly pre- 
ferred over solid for both primary and secondary applica- 
tions, being mentioned in each case 15 times by the 16 
users who apply all-aluminum to primaries and secondaries. 

The preference for bare conductors for primaries and 
covered wire for secondaries was equally clear. Among 
the 16 using it for primaries 12 use bare and 7 weather- 
proof aluminum. Three use both. The preference was 
reversed for secondaries with 15 out of 15 using weather- 
proof secondary wire. 

For customer services there was a 20 to 12 preference 
for open wire over cable among 32 user companies who 
apply all-aluminum to services. Tonnage-wise the divi- 
sion was 2,740 in open wire, 415 in cable. 


ar ONAN RPS a RNA A ATOM AINE DI LISP POLE IEE 


Experience . . . Most frequently expressed reason ad- 
vanced by users for not applying all-aluminum for pri- 
maries and secondaries was strength. Their objections were 
variously phrased as “ultimate too low,” “our spans are 
too long,” “sags excessive for joint use with telephone,” or 
“use of copper and aluminum on same cross arms is ob- 
jectionable.” 
Types of connectors used for all-aluminum-to-copper 
ALL-ALUMINUM SIZES used for primaries, secondaries, and services joints are summarized in the table herewith. Practices in 
range widely. Commonly used sizes are charted above applying these connectors was well defined. All but 4 
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Mentions 


12 


Oxidation 
inhibitor used ? 


Inhibitor applied 
before burnishing ? 


20 Cos 19 Cos 


Before After 


CONNECTOR APPLICATION TECHNIQUE universally calls for use 
of oxidotion inhibitor, Users split 50-50 over whether to apply it 
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Cennectors Mentioned As Used In Various Appli- 
cations Involving Aluminum to Copper Joints 


Primaries aries Services 


Split-Bolt Type 
Plated bronze body, plated 
washer 
Aluminum body, 
washers 


Bronze body, bimeta! wash 
ers 


Paraliel-Groove Type 
Plated bronze body 
Aluminum body, 

liners 


2-Bolt Clomps 
Set Screw Connector 


bimeta! 


copper 


Compression Sleeves 


Totels edd up to more then number of returns because most use more then one type 


of the 40 user companies apply an oxidation inhibitor 
to all joints, but they are about evenly divided on whether 
to apply it before or after burnishing the conductor 
The majority of users cover joints with friction tape. Use 
of molded plastic, combinations of rubber and friction 
tape, and “Scotch” electric tape was also mentioned. Only 
6 use ne covering at all over joints. 

Of th , all-aluminum users 29 say they use it any- 
where. But 11 are more particular. Seven of these avoid 
the seacoast. Others avoid “salt and chemical plants,” 
railroads, “industrial plants,” “salt and alkali dust.” 

User experience with all-aluminum to date was classified 
as “generally satisfactory” by 22, “adequate” by 3, “passa- 
ble” by 3, and “poor” by 1. No comment was offered by 
11. But many of those who classified their experience 
as “generally satisfactory” added “to date” or “so far” 
or similar acknowledgment of inadequate experience 


WIRE AND CABLE TYPES preferred were bare-stranded for primaries, 
weatherproof for secondaries, open wire for services 


Type of covering used 


Frictiontape Rubber tape Molded plastic No covering 


before or after burnishing conductor. Practically all users cover 
cluminum and copper joints with friction tape or equivalent 
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Creep rate in/in/hr. 


FIG 2—COMPRESSION SPLICE in 350 MCM aluminum coble suitable 
for underground secondary network installotion. Three deep indents 
ere used on each cable end instead of two shallow, as with copper 


i530 200 250 WO 350 400 
Temperature - °F. 


FIG 1—CREEP RATE COMPARISON of annealed electrolytic copper 


FIG 3—HYDRAULIC PRESS making splice shown in Fig 2 exerts 
with hord drawn EC aluminum shows creep of aluminum is greater 


80,000 Ib in about 2/3 sq in or cbout 120,000 Ib per sq in 


Making Connections 
In Underground Aluminum Cable 


Greater creep rate of aluminum com- 
pared with copper plays vital role in making 
proper connections in primary and secondary 
cables for underground. Cautions to observe 
and pitfalls to avoid are pointed out and ex- 
plained in the following pages 


Today when the electric power companies are consider- 
ing the use of aluminum in underground systems, they 
face the problems of splicing and terminating aluminum 
cables. For copper, the connection problems have long 
been solved using mechanical, compression, or even solder 
connectors. For aluminum, new techniques must be em- 
ployed to assure stable, low resistance connections. 

Although compression connectors are used for splicing 
primary underground copper cable, soldering is still used. 
However, it is generally agreed that soldering is imprac- 
tical for aluminum underground cable because of the 
great difficulty of obtaining reliable soldered joints, espe- 
cially on stranded cable. 
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ALUMINUM FOR DISTRIBUTION 


is it A BIG GAMBLE? 


Mechanical clamp-type connectors suitably designed for 
aluminum are generally too bulky for underground appli- 
cations, except for terminating secondary cable on bus 
bar or equipment. Mechanical split-cone type connectors 
such as have been used on multiple connectors for copper 
secondary cable are not available for direct connection to 
aluminum cable. The split-cone clamping elements designed 
for copper cable in these multiple connectors are in- 
adequate for aluminum even though they are plated. 

However, the development of compression type con- 
nectors for underground aluminum cable is well advanced 
so that there need be no hesitation in installing aluminum 
cable because of connectors. 


| 
| 
| 





Such connectors are installed by hydraulic compression 
tools, and the tubular compression sockets for the alumi- 
num cable are made from aluminum. Although properly- 
designed plated copper-alloy, clamp-type connectors are 
entirely adequate for aluminum conductors, it is generally 
agreed that only aluminum should be used for sockets for 
receiving the aluminum cable of compression type con- 
nectors 
Design Considerations Three basic characteristics 
make the problem of connecting aluminum different from 
the problems connected with copper. They are 

1. Corrosion 

2. Surface Oxide 

3. Creep 

Corrosion is not of great significance in underground 
connectors as joints are always carefully taped. Taped 


FIG 4--MULTIPLE COMPRESSION JOINT for joining 350 MCM 
@luminum cable to 500 MCM copper cable. Connectors are riveted 
nd brazed to central copper bus bor 


FIG 5—INSULATED MULTIPLE JOINT of Fig 4 for junctions involv 
ing both aluminum and copper cable 
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joints on primary distribution completely exclude mossture, 
eliminating corrosion. However, secondary connections 
may not be entirely free from corrosion as moisture has 
been known to enter insulated secondary cable. Neverthe- 
less, there is little possibility for electrolytic attack where 
the compression connectors and the cable are both alumi- 
num 

Surface oxide is the principal cause of high resistance 
contacts. Oxide on aluminum forms very rapidly and is a 
tenacious, high resistance film. It can, of course, be broken 
down by scratch brushing under petrolatum, but this is 
impractical on a stranded conductor. When the film is 
light it may even be broken down in applying the indenta- 
tions to a compression joint because of the high pres- 
sures applied to such joints. 

However, the breaking down of the oxide to form the 
lowest contact resistance can best be assured by using a 
joint compound, especially devised for that purpose. One 
such compound contains metallic zinc particles to form 
current-carrying bridges across the contact surfaces. This 
not only reduces the contact resistance of the cable to the 
connector barrel but also reduces the resistance between 
strands so that the current is evenly distributed among the 
individual strands. Thus, this compound avoids overload- 
ing and overheating of some of the strands. Of course, 
the compound prevents further oxidation of the contact 
surfaces, and if there is a possibility of moisture being 
present it seals against corrosion. 

The influence of time and temperature on a compression 
joint may result in a “relaxation” of the metal of the con- 
nector and conductor. The “relaxation” of metal is the 
result of creep under pressure. In designing electrical 
connectors for aluminum, a comparison of the creep rates 
of aluminum and copper is very useful. Such a comparison 
can make the years of experience in designing copper con- 
nectors useful in designing connectors for use with alu- 
minum conductors. 

Although the creep rate of metals under compression has 
not been widely investigated, it is known to be approxi- 
mately equal to the creep rate under tension. Considerable 
data are available on this latter phenomenon. Fig 1 com- 
pares the creep rate of annealed electrolytic copper with 
that of hard drawn EC aluminum. The curves show creep 
plotted against temperature for various applied 
stresses. 

From these curves it is obvious that for the same stress 
and temperature the creep rate for aluminum is far greater 
than that for copper. A less striking way of comparing the 
creep of copper and aluminum, although probably more 
practical, is to compare the stresses at which the creep 
rate-temperature curves for copper and aluminum are 
most nearly equal. For example, the curve for copper at 
25,000 Ib per sq in. approximates the curve for aluminum 
at 12,500 Ib per sq in. At lower stresses, the difference is 
greater. Thus the curve for copper at 18,000 Ib per sq in. 
is approximately equal to that for aluminum at 6,500 Ib 
per sq in 


rates 


Applying Creep Data . . . When applying this creep data 
to compression connectors it should be noted that the 
pressure exerted by the indenting tool, usually a portable 
hydraulic press, is far greater than that necessary to cause 
the metal to flow and take a permanent set. Such applied 
pressure may range between 50,000 and 100,000 Ib per 
sq tn. or perhaps even more. Fig 1 shows that neither cop- 
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FIG 6—BANK OF CONNECTIONS of 750 MCM aluminum Limiter taps to 3,000 MCM compact segmental aluminum ring bus 


per nor aluminum can maintain pressures of this magni- 
tude without relaxing. As a result, when the compressing 
tool is released from the indent in the connector barrel, 
the pressure that remains exerted by the barrel on the 
cable drops to the pressure that can be sustained by the 
raetal of the cable without appreciable creep. 

At the temperatures at which underground distribution 
cables usually operate, this pressure appears to be about 
16,000 to 20,000 Ib per sq in. for copper and about 4,000 
to 8,000 Ib per sq in. for aluminum. However, at the 
elevated temperatures to which an underground network 
cable may be subjected as a result of temporary overload, 
the pressure may be as low as 12,000 Ib per sq in. for cop- 
per and only 2,000 to 3,000 Ib per sq in. for aluminum. 

This means that indented or crimped connections on 
stranded aluminum conductors not only should be larger 
in area but that the indent should be deeper. The deeper 
indent is necessary to cause greater flow of the individual 
strands, thereby causing these strands to flatten one on the 
other to a greater extent. Thus, the areas in contact, not 
only between connector and cable but also between strands 
of the cable itself, are enlarged. 


Connections in Secondary Networks . . . A secondary 
network system is designed to clear cable faults by the 
operation of Limiters, unless the fault burns itself clear. 
This device is designed to permit the insulation on the 
cable to approach its “roasting point” before it clears the 
fault. Under such conditions the conductor temperature 
may go as high as 200 to 250 C. At such temperatures 
aluminum rapidly anneals and its creep rate is greatly in- 
creased. Therefore a heat cycle test procedure has been 
devised to determine the suitability of connctors for such 
occasional high temperatures. 

In this test each cycle consists of heating the connection 
by current to 200 to 250 C and allowing it to cool to room 
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temperature, repeating many times. It is considered that 
joints will operate satisfactorily in a secondary network 
if there is virtually no change of resistance in this heat 
cycle test. 

It has been found that aluminum compression con- 
nectors, which are entirely adequate for less severe over- 
load conditions, such as in building wiring or in primary 
cables, must be made about 50% longer and installed 
with one or more additional indentations for use on 
secondary network cables. Fig 2 shows a 350 MCM 
aluminum cable in a compression splice suitable for under- 
ground secondary network installations. Note that the 
joint is made with three deep indentations on each cable 
end. This compares with the two shallower indentations 
ordinarily used on copper cable of the same size. 

Installation of the sleeve on aluminum cable by means 
of a portable hydraulic press is shown in Fig 3. Prior to 
insertion of the cable ends into the connector, the con- 
nector compound fills the barrel and is forced around and 
between the strands as the cable ends are inserted. The 
press shown exerts a total of 80,000 Ib of pressure on a 
projected area of about two-thirds sq in., or about 120,000 
Ib per sq in. 

The problem of making secondary network connections 
with aluminum cable is further complicated by the fact that 
network junctions will undoubtedly involve both aluminum 
and copper cables. Fortunately, the simple aluminum 
compression splice connector can be varied to provide 
multiple connections between aluminum and copper cables. 

Fig 4 shows a bare multiple compression joint for 
joining 350 MCM aluminum cable to 500 MCM copper 
cable. A central copper bus bar is provided to which cable 
connectors with flattened center sections are both riveted 
and brazed. The brazing of the aluminum connectors to 
the central copper bar was solved with a special brazing 
alloy providing an excellent electrical connection,. with 
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the rivets assisting in providing the mechanical strength 

Insulated multiple compression joints, shown in Fig 5, 
for junctions involving both aluminum and copper cable 
are also available. However, because the present rubber 
molding equipment is limited to 500 MCM copper con 
nectors, the heavier wall thickness of the aluminum con- 
nectors limits them to 350 MCM aluminum cable 

Today, when utilities have equipment and connectors 
available for copper cable, aluminum cable may be intro- 
duced by the use of adapters. An adapter consists of a 
tubular aluminum compression socket to receive the alumi- 
num cable, joined to a plug which may be inserted into a 
copper connector. Such an adapter may be used to join 
aluminum cables to multiple connectors which use me 
chanical clamping elements of the tapered cone type. 

Another form of adapter is the “reducer” for joining an 
aluminum cable to end. It con- 
an aluminum and a copper compression socket 
joined together at the factory. By means of a reducer the 
presently available copper Limiters may be used in alumi- 
num cable by splicing a short length of equivalent copper 
cabR® to the aluminum cable with the reducer and then 
indenting the copper cable directly to the Limiter. 

it us generally agreed that the Limiter for the equivalent 
copper cable provides proper protection for aluminum 
cable. However, studies have been started to determine 
the insulation damage characteristics of aluminum sec- 
ondary network cable, which may influence the selection 
of the proper Limiter 
for this cable 

It is, of course, possible to provide all-aluminum Limi- 
ters for aluminum cable. Fig 6 shows the connection of 
750 MCM aluminum Limiter taps to 3,000 MCM compact 
segmental aluminum ring bus. The recessed bolted cable 
connections on the ring bus are cast heat-treated aluminum 
alloy to which pure aluminum fusible Limiter sections are 
welded. The aluminum cable tap connectors are welded to 
the other end of the fusible sections. These in turn are 
welded to the aluminum tap cable by Argon welding 


cable to a copper end 


sists ol 


time-current characteristic curves 


Connecting Primary Cable . . . The problems of connect- 
ing primary aluminum cable are different from those in 
the secondary system. For one thing, the possible effects 
of the connector compound on the quality of the insulation 
is of great importance. For example, Penetrox “A” uses a 
petrolatum type vehicle, and it is known that such com- 
pounds can cause slight sv elling of rubber insulation. For 


FIG 7—TAPERED SPLICE connector for 500 MCM sector-shaped 
cluminum cable, shown before and after making circuler indentations 
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low voltage joints after the excess Penetrox has been 
wiped off, the possible effects of the Penetrox on the tape 
or conductor insulation is negligible. However, for pri- 
mary voltage any possible deleterious effect on the dielec- 
tric properties of the insulation cannot be tolerated 


New Compound ... For primary voltages, therefore, a 
new compound has been developed having zinc particles 
suspended in a polyisobutylene vehicle. It has no deleteri- 
ous effect on rubber or rubber-like insulations nor on paper 
or varnished cambric insulation. In fact when mixed with 
the cable impregnating oil it does not alter the power 
factor. Its disadvantage is its stickiness which makes it 
difficult to remove from any surfaces with which it comes 
in contact. However the difficulty of handling is reduced 
to a minimum by furnishing the connectors partially filled 
with compound and corking them 

Primary cables cannot be subjected to temperatures as 
high as might be tolerated on secondary cables because of 
the damage to the dielectric properties of the insulation 
that such high temperatures would produce. Therefore, 
heat cycle tests at temperatures of 100 or 125 C instead 
of 200 to 250 C are adequate. This reduced requirement 
permits shorter contact lengths and fewer indentations on 
primary connectors, especially for the larger aluminum 
cable sizes. For primary cable splices the shorter con- 
nectors are desirable to reduce the overall length of the 
finished three conductor splices. In addition, the shorter 
contact lengths require less bending of the cable to permit 
its insertion into this connector. 

Although tapered ends on splice connectors for 5 or 
even 7.5-kv primary cables may not be necessary, it is 
generally agreed that such tapers are important for higher 
voltage operation. Fig 7 shows an aluminum tapered 
splice connector for 500 MCM sector-shaped aluminum 
cable. It was found that a hydraulic press could be used 
to indent such sleeves with very little more space between 
conductors than has been used for the same size copper 
cable. In addition the overall dimensions of the finished 
splice were only slightly greater than for a splice en the 
same size of copper cable. 

Although the ridges left on the splice connector by the 
circumferential dies are small and fairly well rounded, on 
primary voltages of 13.2 kv and higher it is advisable to 
fill the indentations with an inert compound and wrap 
metal shielding tape over the connector between tapers to 
provide a smooth external contour. However, connectors 
can be furnished which will have a smooth external contour 
after compressing with the proper dies. 

The design of the tapered splice connector can be in- 
corporated in other forms of connectors for primary alumi- 
num cable. For example, compression type reducers having 
one end of copper and the other of aluminum should be 
used to join aluminum primary cable to existing copper 
cable. Branch or wye splice connectors can also be fur- 
nished for combinations of aluminum and copper primary 
cable 

Research into the properties of aluminum contacts and 
the development of connectors for aluminum conductors is 
still progressing at an accelerating pace. Nevertheless, the 
proper technique for connecting aluminum conductors is 
now well developed, and good connectors are available. 
Therefore the problem of making connections should not 
cause any hesitation in selecting aluminum cable for 
underground distribution 
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New splicing technique developed for aluminum-conductor cable 


1. PORMING PENCILS by tearing tapes “free hand.” Construction 
joints had 1/2 in. of last few tapes left extending beyond the pencil 
at this stage to protect strand shielding tapes 


2. CONNECTORS COMPLETELY PRESSED on ends of first cable 
Shipping caps hold paste in other ends of connectors 


Hand press is 


rounding sectors of second cable 


CONTINUED ON NEXT PAGE 


Boston Edison Installs First 
15-Kv Aluminum Underground Cable 


Two 26,000-ft cable lines have three 500 MCM compact 


sector conductors of aluminum. 


Two types of compression con- 


nectors are used, one round, one sector-shaped. New splicing 
techniques developed. Lighter cable weight permits pulling 
1,185-ft lengths. Bigger offsets require larger manholes 


Late in 1951 Boston Edison Co 
found that it would be necessary to 
run two 15-kv lines to a new factory 
in a nearby suburb in the spring of 
1952. About 26,000 ft of cable were 
involved in the project. However, 
when bids and delivery dates were 
received, it was clear that cable with 
copper conductors would not be 
available in time. However, alumi- 
num conductor cable was available. 
In view of the prevailing copper 
shortage it was deemed desirable to 
use aluminum conductor cable and 
release copper for vital needs. 

Although not previously used, con- 
nectors for aluminum cable offered 
no apparently insurmountable diffi- 
culties. Experience gained in other 


ELECTRICAL WORLD © July 14, 1952 


C. F. AVILA, Head, Service Section, 
Engineering and Construction Dept, 
Boston Edison Co 


applications gave evidence that 
proper connectors could be devised, 
tested, and fabricated by the time the 
cable itself was manufactured. 

The two new cable lines will sup- 
ply other future loads in the area. 
The ultimate use will require either 
350 MCM copper or 500 MCM 
aluminum circuits, but for the present 
the factory load supplied over 1/0 
copper connections into the plant is 
the only load. 

As ordered, the cable consisted of 
about 26,000 ft of 3-conductor, com- 
pact-sector 500 MCM aluminum with 


conventional strand and conductor 
shielding, insulation, and sheath, 
similar to an AEIC cable of the 
same copper conductor size. Thus in 
the cable cross-section the color of 
the conductor is the only departure 


from conventional appearance. 


Weight Economy Gained . . 
aluminum cable is 
lighter than copper: 


. This 
considerably 


Lb. per 1,000 ft. 


Three 500 MCM 15-ky compect sector 
11,210 


8964 
7,853 


Copper 
Three 350 MCM 15-kv compact sector 


copper 
Three 500 MCM 15-kv compact sector 
aluminum 


This comparison shows the alu- 
minum conductor cable to be about 
30% lighter than a copper cable of 
the same cross-section and about 
12.5% lighter than copper of the 
nearest equivalent carrying capacity. 
In view of this, maximum pulling 
lengths of 1,185 ft were selected as 
entirely practical, although they were 
some 20% greater than previous 
Boston Edison field practice. Such 
lengths are believed to be above the 
range where they have any additional 
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3. INSERTING ENDS of second cable into connectors. Temporary 4. PRESSING CONNECTOR on second cable with 40-ton press. Note 
wires thet hold rounded conductors are removed as soon os con- only one indent is made in second side of upper connector ‘till remain- 
ductors ore well entered in the cylindrical splicing sleeve ing conductor sleeves have been similarly pressed 


6 WOOD FLOUR-CABLE OIL PUTTY and aluminum-foil tape being 7. SECTOR SHAPED CONNECTORS used on second line have internal 


applied to shield connector indents. Rest of joiat is conventional serrations. Do not require shielding. No paste is used 
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technique would not be developed in 
is it A BIG GAMBLE? the time available. All effort was 


therefore directed toward compres- 
sion connectors 


effect on cable motion in manholes erratic results and questionable per- 


due to load cycles manence of the connections would Two Types of Connectors . . . The 


occur unless there was more time straight joints finally adopted are of 


.+ Early to train personnel than was actually two types. The first 26,000-ft cable 
trials made it evident that soldered available 


connections though theoretically Early 


Early Connection Problems . 


line is spliced with round aluminum 
attempts to join conductors compression connectors, the second 
welding failed even when using with sector-shape connectors 
considered dangerous if residues were the latest inert gas-shielded equip- Connectors on the first line have 


ment, apparently due to vapor given 
insulation. Noxious fumes given off off by 


possible, required the use of fluxes by 


left within high voltage paper cable tapered ends, a central dam or plug, 


oil in the strands when heated. and are filled with a paste of zinc 
success was later attained, dust and vistanex-type cable oil. This 


certain techniques appear to 
results are further objections. Fur merit further 


by these fluxes and exact tempera Partial 


ture control needed for successful and is not the same zinc dust paste com- 


study. But it was evi- monly used in overhead line work. 


ther it was expected that somewhat dent that a completely successful The petrolatum base in the latter 
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5. CONNECTORS FULLY PRESSED. Excess zinc paste pushed from 
inside the splicing sleeve, when conductors were inserted, hos been 


paste was found to have a detri- 
mental effect on the power factor of 
cable oil. 

Use of round connectors requires 
a pre-rounding of the sector shaped 
conductor before they will enter the 
connectors. Strands on the ends of 
one cable can be roughly rounded 
with large slip-joint pliers, and then 
the connectors driven on. When the 
ends of the second cable enter the 
connectors, however, they must slip 
in together and freely. Therefore, 
they must first be rounded with a 
hydraulic press and proper dies and 
held temporarily with turns of wire. 

Each connector may be completely 
pressed on the ends of one cable 
before proceeding to the next. But 
when the second half of a connector 
is pressed, one dent must be pressed 
on each conductor and then a second 
dent on each. If this is not done, 
the elongation that occurs if one 
conductor is first completely pressed 
causes the other two conductors to 
pull partially out of the unpressed 
connectors. This creates a situation 
that is probably impossible and cer- 
tainly impractical to correct. 

Indents on the round connectors 
are of the complete circumferential 
type except for narrow ridges. Ex- 
istence of these ridges and the ridges 
between adjacent indents requires the 
use of a filler of wood-flour, cable- 
oil putty and shielding with 0.003 x 
%-in. soft aluminum tape to form 
the exterior of the indented con- 
nector into a smooth cylinder and 
minimize corona effects. 


Connectors for Second Line . . . 
These are sector-shape and have in- 
ternal circumferential 
formed in the connectors before 
shaping. This with other factors 
makes it possible to avoid the use 
of zinc dust paste. Dies leave only 
a slight flash or fin that can be 
quickly removed with a file. The re- 
sulting smooth surface makes filler 
putty and shielding of the connector 
unnecessary. 

One end of each of the new lines 
is connected to existing copper lines. 
To avoid use of tap joints in these 
first aluminum high-voltage cables, 
it was decided to tap the existing 
lines with three conductor MCM 350 
copper cables in the usual way and 
join these to the aluminum cables 


serrations 


wiped away and the connection flushed completely with hot oil. 
Insulation pencils have been sanded and taping commenced 


in the next manhole with straight 
connectors designed for use between 
the 350 MCM copper and the 500 
MCM aluminum conductors. Simi- 
larly the joints at the load ends of 
both lines, between the 500 MCM 
aluminum and 1/0 copper connec- 
tions to the factory, are the com- 
bination aluminum-to-copper type 
shown below. 

These combination connectors on 
both lines are made in two parts, 
one half copper, the other half 
aluminum. The halves are threaded, 
electro-tinned, screwed together, 
sweated, and pressed at the factory. 
The combination connectors are in- 
stalled in the field with the usual 
hydraulic press, using zinc dust paste 
in the aluminum ends. 


Aluminum to Copper 15 kv Combination Connector 


¢ 


+ A 


Before Installation 


Tin ploted 
copper tube - 
—_ "tT + “ae TT | 
= ———1_} on 
Copper cable ae 


After Installation 


COMBINATION CONNECTOR joins aluminum cable conductors to copper 


Knurled indent guide lines 


Tin plated aluminum 
borre/ should be filled 
half full with zine poste 
before instollation 


me J b 


x Aluminum coble 


Connectors are 


SA NAT OD ARORA M 


ov myne x 
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half aluminum, half copper, threaded, tin plated, screwed together, sweated, and pressed 
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Splicing Technique . . . The regular 
cable joints did not depart appre- 
trom the conventional design 
except for the 
tion is penciled by tearing tapes free 
hand. Protective wrappings are then 
applied until connectors are installed 
and excess zinc paste is flushed away 
with hts onl Removal ot 
the 


with 


Ciabiy 


connectors. Insula- 


these 


wrappings follows and 


pencils 


are caretully smoothed abrasive 
cloth 

At thes 
adopted 


work 


refinement i 
field splicing 
One paper tape and the strand 


tapes are left projecting 4% 


pont a 


prior to the 


shielding 
in. beyond the pencil or just into the 

the After the 
is have been smoothed with the 
cloth, the 


tape is removed 


end f connectors 
pene 


abrasive 


single layer of 


paper having served 


CONDUCTOR 
HOT connectors _- 
. rt a 


Cable with sector 


* 
on 


Coble with round 
connectors 


3x500 MCM 


Compact-sector Aluminum Cables 


CONDUCTOR 


COLD connectors 


{~~ 


/ 


_ a 


‘7 Re 


Cable with round 


connectors 


rer 


Connector / 


——— pt Connector 2 
~ 7 a. 


™ - 


Connector 3 


Connector temperature 


~ 
- 


\ 


Connector 3 


Delow conductor temp 


Connector temperoture (*C 


Coble with sector 


~ - er 


AY pg Connector | 
“Uf ' ¥= he Connector 2 
~ 


8 10 2” 


its purpose ur protecting the scrand 
hielding tapes from the abrasive 
cloth. This leaves a tight wall of 
metallic tapes to prolong the path by 
which any residual zinc paste might 
reach the surface of the 
pencilled insulation. Snug taping and 
the smooth the sanded 
pencils act as further barriers 


in future 


surface of 


Ciover Leaves Used... 
the three 
separated while installing the 
wooden “clover leaves” are 
taped into the crotch of each cable. 
These permit forming the cable ends 
so that no difficulty is experienced 
in getting the head of the 40-ton 
hydraulic press into position on any 
phase. Equal spacing of the cable 


ends is also a great convenience when 


As an aid 
io keeping conductors 
con- 


nectors, 


599 cycles of bending 


7 


11,335 cycles of bending 


16,907 cycles of bending 
7,171 cycles of bending 


// 


22,476 cycles of bending fp , 


22,740 cycles of bending 


Maye. 


\ Ity p— § —o — ol oe 


— st 0 


\ | SECTOR CONNECTORS 


(No zinc poste) 


| ROUND CONNECTORS 
(Contains zinc poste) 


Scole 
chonges 


5 20 25 30 35 40 45 50 


Heot cycles (8 hours on; 16 hours off) 


the three ends of the second cable 
are to be inserted together into three 
connectors and it is necessary to 
rotate one or both cable ends as a 
group to obtain alignment while 
maintaining proper spacing. The lead 
joint sleeve for the regular joints is 
5.5 in. in diameter and 24 in. long, 
nearly the same as for a standard 
sweated copper joint. 

Pulling eyes were of the conven- 
tional oil-filled cable type. Although 
these required removal of one outer 
layer of strands on all three alu- 
minum conductors, in order to fit 
the cable into the eyes, no difficulty 
experienced or any distress 
shown after any cable was installed. 
Since any such distress would occur 
at the leading end of the cable where 
the conductors had been consider- 
ably reduced in section, there ap- 
pears to be little doubt as to the 
practicability of pulling in such 
lengths of cable as _ previously 
described. Naturally, it must be as- 
sumed that modern well-constructed 
ducts, well-greased cable, and up-to- 
date pulling equipment and tech- 
niques are employed. 


was 


Increased Offset Required . . . New 
manholes for these lines are 5 ft 
wide and nominally 8 ft long but 
with cable bell mouths which result 
in 9 ft 4 in. between duct faces 
Cable was racked in a plane 45 deg 
downward from the ducts. This pro- 
vides about 20 in. minimum offset 
or a 40% increase compared to flat 
racking. This increase is of the same 
order as the increased motion of 
aluminum cable compared to copper 
cable during load cycles. In this con- 
nection a distinction should be made 
between lines which will carry peak 
load only on occasions when one line 
is out of service and those which are 
required to carry a heavy load cycle 
that is at, or very close to, full load 
regularly. 

As mentioned, considerable accel- 
erated testing was done to predict 
the long-time performance of these 
lines and joints. Among others were 
included tests of ac/dc ratio and 
interstrand contact in lengths of 
cable. Manhole bending tests under 
heating cycles were made to check 
permanence of joint conductivity. Di- 
electric strength, dielectric loss, and 
power factor tests were also made. 


TESTS OF 3-CONDUCTOR JOINTS show vorictions of joint temperature with heat cycles 
and monhole mending. Bending tests were mode during heating cycles to check permanence 
of joimt conductivity. Break in abcisso ot 13 cycles was change from resistance to thermo- 
couple type of temperature meosurement 


Cyclic loading tests were made on 
sample connectors by the manufac- 
turers. 


136 


July 14, 1952 @ ELECTRICAL WORLD 





JOINT AT EDGE OF SALT MARSH 4 miles from ocean, using plain 
bronze, split-bolt connectors with no bimetal washers. These con- 
nections have been in service about 7 years. Here shown is a No. 4 
copper primary phase connection over No. 2 ACSR conductor 


Wanted: 


Atientic City Electric Co 


& C « 
Atiantic City Electric Co 


CONNECTIONS OVER SALT MARSH 100 ft from edge of bay and 


2 miles from ocean, using plain bronze, split-bolt connectors with no 
bimetal washers; in service 15 years 


connection over armor rod of No. 2 ACSR neutral conductor 


No. 4 copper primary neutral 


Information on Aluminum Connections 


WANTED: For aluminum*to-copper elec- 
trical connections, 


will last as long as 
spheres. Price must 


J. P. HAYWARD, Superintendent of 
Transmission and Distribution, Atlan 
tic City Electric Co, Atlantic City, N. J 


Perhaps the failure of electric utili- 
ties to find a really satisfactory alumi- 
num-to-copper electrical connector 
stems from the fact that until recently, 
we have not let our needs be sufficiently 
known. However, consideration of 
the findings of electric utilities in other 
parts of the country*, particularly in 
salt-water exposure areas, may help to 
define the magnitude of the problem. 

The report presented here is con- 
fined to conditions existing within the 
territory of Atlantic City Electric Co, 
an area bounded on the west by the 
Delaware River, on the south by the 
Delaware Bay, and on the east by the 
Atlantic Ocean. Prevailing winds are 
=e Baugh. C. E. “Better Connector Life 


Vital to the Use of Aluminum in Distribu- 


tion Electrical World, June 2, 1952, pp 
82-85 
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a splicing 
the conductors- 
maintain high electrical Sak 
salt spra 
exposed to Pp y oe 


method tha 


when 
industrial atmo- 


off-shore, from the southwest. Ter- 
rain is predominantly flat and sandy. 

Aluminum distribution conductors 
are freely used in the uplands regions 
where the connector problem is much 
less severe. To date, no corrosion- 
inhibiting grease has been used on any 
aluminum-to-copper connections of 
distribution lines; most of the connec- 
tions are untaped, except at the house 
end of aluminum service drops. 

That our connector problem is not 
more severe is probably due to the 
fact that occasional on-shore easterly 
winds usually bring rain which tends 
to cleanse exposed fittings of any salt 
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deposits. The compression-type, alumi- 
num-to-copper connection is expected 
to be the most promising, but con- 
siderable design work apparently re- 
mains to be done before a completely 
acceptable device is available. Mean- 
while, care in line design will hold the 
number of aluminum-to-copper con- 
nections to a minimum, and the use of 
oxidation inhibiting greases, taping, or 
plastic spray promises to 
lessen the severity of the problem. 


coatings 


Transmission Conductors—We have 
operated a 60-mile, double-circuit, 69- 
kv steel tower line, consisting of six 
397,500 cir mil ACSR line conductors 
and two 159,000 cir mil ACSR ground 
conductors, for 20 years without any 
connector trouble. Most of the route 
is over high-grade farm land (short 
sections are exposed to industrial con- 
tamination near the Delaware River). 
A few sections are near fresh-water 
swamp-land. All conductor splices are 
compression-type treated with red lead. 

A similar line (paralleling the 60- 
mile line for about 10 miles) has also 


is 1 A BIG GAMBLE? 
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operated satisfactorily more than 20 
years except for one splice failure at 
the point of connection to a copper 
circuit. Here an incorrect size of con- 
ductor was used which permitted the 
entrance of moisture so that the re- 
sulting corrosion eventually caused 
failure 

Two recently installed river cross- 
ings, operating at 69 kv, 1100 ft and 
800 ft in length, consisting of No. 4/0 
ACSR conductors, are equipped with 
aluminum compression deadends hav- 
ing copper-faced connector pads to 
copper in adjacent 
precautions (a rope 
cradle in the case of the longer span) 
taken 


accommodate 
spans 


Special 


were during construction to 
avoid immersing the conductors in the 
tidal rivers. Also the conductors were 
first run through a bath of melted No 
Ox-Id A, and the compression deadend 
bodies were filled with the same ma 
This was done because both 


crossings are within salt water spray 


terial 


range 


Distribution Conductors 


stance of 


One in 
with all- 
a de 
trolley feeder, 19 miles long, running 
and 8 miles east of Dela- 
The conductor was installed 
about 1902 and consisted of 250,000- 
bare 


long experience 


aluminum conductor involved 


between 2 
ware Bay 
cir mil stranded aluminum in- 
stalled with very short spans. Splices 
hand-made. About 1916 the 
trolley system was abandoned, and the 
aluminum 


were 


feeder wire was incorpo- 
rated into the 2,400v, later the 4,160v, 
primary circuit. Connections and taps 
were copper tightly wrapped on the 


aluminum No particular troubles 


were experienced and the aluminum 
conductor, still in good condition, was 
removed from service during a re- 
build in 1951. 

Aluminum distribution conductors 
used in Atlantic City Electric Co's 
system are bare No. 4 ACSR used for 
series street lighting and minor pri- 
mary laterals in rural areas, bare No. 
2 ACSR used for primary and sec- 
ondary lines in rural areas, and No. 4 
stranded insulated all-aluminum, the 
latter being used for service drops 
only. In general, our experience over 
a period of 15 or 16 years has been 
satisfactory, except where aluminum- 
to-copper connections are located with- 
in spray range of salt water. 

Twisted parallel-sleeve splices are 
used for ACSR conductors; the recom- 
mended armor rods and aluminum 
taping are used where specified by 
Aluminum Co of America. Galva- 
nized deadend fittings are em- 
ployed throughout. Electrical tap con- 
nections were formerly made almost 
entirely of bronze split-bolt connectors 
with bimetal washers. Whenever, 
these split-bolt connectors and bimetal 
washers were within spray range of 
salt water—anywhere from a few feet 
to as much as several miles—we have 
experienced corrosion to a greater or 
less degree 


steel 


In numerous instances, in locations 
on the low, sandy, seashore-resort is- 
lands along the ocean, such connec- 
tions have failed within 6 to 12 months 
because of the disintegration of the bi- 
metal washers. Heavy accumulations 
of white powder form, often holding 
firmly mechanically 
but giving no electrical contact. In 


the conductors 


other instances, the aluminum con- 
ductor eroded and parted at the con- 
nector. Because of that difficulty, the 
use of aluminum line conductors and 
service drop wires on the low coastal 
islands has been discontinued. 

Our oldest No. 2 ACSR distribution 
line was constructed about 1937. It 
operates at 2,400v, and extends from 
a point 5 miles inland to the edge of 
a bay 2 miles from the ocean. For 
most of the distance the line runs 
across open salt marshes. Connections 
to the line conductors were made with 
split-bolt connectors without bimetal 
washers, installed over the armor rods 
in most instances. Although partly in 
a salt-spray area, this line has given 
little or no trouble because of faulty 
connections. Accompanying illustra- 
tions show connectors still in service, 
some for 15 years 


Service Drop Conductors—lInsulated 
No. 4, stranded, all-aluminum, serv- 
ice drop wire was used in widely scat- 
tered locations throughout the ter- 
ritory about 1944 and 1945 and again 
beginning in 1951. No connection 
difficulties have been experienced any- 
where except within salt-spray areas 
where the usual split-bolt connector 
and bimetal washer have failed in any- 
where from 6 months to several years. 
As a rule, the taping of the connec- 
tion at the house end of the services 
retarded the corrosive action (see illus- 
tration), but rapid deterioration oc- 
curred at the pole end of the service. 
Frequent connects and disconnects 
required by seasonal seashore cus- 
tomers quickly showed the inadequacy 
of the aluminum-to-copper connection. 


Atlantic City Electric Co 
AT A SALT MARSH 3!» miles from ocean, No. 6 copper service drop 
wire has @ connection over No. 2 ACSR secondary conductor, using o 
ploin bronze, split-bolt connector with bimetal washers: 
about one year. Note corrosion at edge of washer 


Atlantic City Electric Co 
ON A NARROW SANDY ISLAND 800 ft from ocean, No. 4 neoprene, 
stranded all-aluminum service drop wire is connected to No. 6 
stranded, copper S.E. cable conductor, using a bronze, split-bolt 
connector, bimetal washer, taped with friction tape; in service 7 years 


m service 
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$ lemperature nse, deg F 
120 


Tinned copper connector 


. on aluminum codble 


300 


| Aluminum connector 
on aluminum cable 





of heating 


FIG I—UNEQUAL TEMPERATURE RISE of aluminum connectors and tin-plated copper con- 


nectors of identical design when installed on aluminum cable is reflection of difference in 
expansion of copper and aluminum. In the load cycling tests the 1,000,000 cir mil cable wos 


heated by 785 amp for four hours and then allowed to cool for three hours 


FIG 2—PARALLEL-GROOVE CLAMP (top), 
and a compression-type connector (bottom) 
show contrast in bulk for the same size 
aluminum cable 


The What, Why, and How 


Of Connections for Aluminum 


Best aluminum connections are made with connectors 


specifically designed for the peculiarities of aluminum and in- 
stalled according to recommended aluminum handling techniques 


M. D. BERGAN, Director of Research, 
Thomas & Betts Co, Inc, Elizabeth, N. J. 


Aluminum is different from copper 
in four ways that affect electrical con- 
nections: (1) In its oxide film, (2) in its 
thermal expansion, (3) in its physical 
tenderness, and (4) in its electrochem- 
ical polarity. Connectors for alumi- 
num cable should be designed to suit 
these characteristics just as for years 
those for copper cable have been 
made to suit the characteristics of 
copper. 


Aluminum Oxide . . . Aluminum oxide 
is a very poor electrical conductor. A 
bare aluminum wire which has been 
exposed to the air is insulated with an 
invisible, microscopic sheath of alumi- 
num oxide 
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In an aluminum cable of 37 strands 
with its three lays of 6, 12, and 18 
strands around a central wire, there 
are for example, six thicknesses of 
oxide “insulation” between the outside 
lay and the center strand, and four 
thicknesses between the outside lay 
and the lay of six strands. Mechanical 
connectors make contact only with the 
outside lay of a stranded conductor. 
But if there is to be equal current dis- 
tribution in the cable and the inner 
strands are to carry their share of the 
load, the oxide films between the lays 
of the cable must be broken down. 

A connector can break through the 
oxide film on the outside strands me- 
chanically. But it can force the in- 
side strands into contact only if there 
is enough pressure to break down the 
oxide films between lays. 


is 11 A BIG GAMBLE? 


Oxide film imposes three require- 
ments on a good aluminum connector: 

1. Its conductor contact surfaces 
should be serrated or roughened for 
good contact. 

2. It should exert sufficient pressure 
to break through the oxide films on 
the inner strands. 

3. It should exert all-around pres- 
sure for uniform contact with all the 
strands. 


Thermal Expansion . . . This charac- 
teristic is important when copper con- 
nectors are used on aluminum con- 
ductors. For the same increase in 
temperature, aluminum expands 38% 
more than copper. Similarly when 
aluminum contracts from a drop in 
temperature, it contracts 38% more 
than copper. 

Continued cycles of heating and 
cooling loosen a copper connector on 
aluminum. Looseness between con- 
nector and conductor permits air, 
moisture, and contamination to enter 
and further deteriorate the joint. 

Fig 1 shows how this action takes 
place. Here it is shown that the re- 
sistance of the copper connector in- 
creased with the unequal expansion 
and contraction until at the end of the 
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FIG 3—BOLTED LUGS designed to 


aluminum conductors 


Hinge on one side of conductor 


socket tends to equalize pressure by screws on other side 


than simil 
Also it 


leas y . 
aiuminum connector 


will be 
curve 
y a horizontal line how 
no deterioration during the test 
Aluminum connectors on alun 


They 


and contract 


num 
tight 


stay 


expand 


conductor with 


there ts no reason for them to 


al pressure. Thermal 


m simply demands that con 


for aluminum conductors be 


of aluminum 


Physical Tenderness Aluminum is 


varticularly well adapted to forming 


by extrusion Under severe pressure 


it suffers plastic deformation 
Aluminum conductors are 


They 
knife car 


also com 


itively sott 


can be nicked 


ily by a 


lessiy handled 


ing insulation. Cable strands 


so nicked are 


likely to break when 


bent back and forth or vibrated at 


the damaged spot. In terms of con- 
nector design, the physical tenderness 
of aluminum requires that 

1. Connectors must have broad con- 
tact surfaces to distribute the pressure 
over a large area 


2. Connectors must apply _ all- 


around centripetal! com- 


pressure to 
press all strands equally 
Electrolytic Action Aluminum is 
electropositive to copper. This means 
in practical terms that a copper con- 
nector and 
bolted 


aluminum = conductor 
electrolytic 


presence of 


together have an 


reaction in the 
Rain or 
tory electrolyte. Industrial atmospheres 


ind salt 


moisture 


heavy fog makes a satisfac- 


laden moisture from the sea 


improve the electrolyte. A copper-to- 


aluminum joint becomes a short-cir 


A Good Connector for Aluminum Conductor Should: 


Because of the oxide film— 


1. Have a serrated or roughened conductor contact surface. 


, 
3. Exert all-around pressure. 


Because of thermal expansion— 


2. Exert enough pressure to break down the oxide film. 


4. Have the same coefficient of expansion as aluminum cable. 


Because of physical tenderness— 


5. Have broad contact surface. 


6. Exert all-around pressure. 


Because of electrolytic action— 
7. Be made of aluminum or 


8. Be tin plated (if used in copper in the presence of 
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cuited wet cell. As a result the alumi- 
num anode is corroded by this elec- 
trolytic action and slowly eaten away. 
Naturally the efficiency of the joint 
suffers, and the connection is marked 
for eventual failure. 

One solution to the electrolytic 
problem is tin plating. Tin is between 
copper and aluminum in the electro- 
motive series. It is not so negative 
as copper and not so positive as alumi- 
num. Consequently it as a 
buffer metal between the two metals 
If aluminum cable is to be connected 
to copper bus, an aluminum terminal 
with the tongue tin plated may be 
used, minimizing 


serves 


electrolytic action 


The practical way to connect an 
aluminum with a copper conductor is 
not to allow the conductors to touch 
but to put both in an aluminum con- 
nector. The copper conductor may be 
separated from the aluminum con- 
nector by a thin copper sleeve heavily 
tinned inside and out 

Electrolytic action between alumi- 
num and copper suggests that the most 
efficient connectors for aluminum be 
made of aluminum, and that copper- 
to-aluminum connectors be aluminum, 


tin plated 


Connector Types There are four 
types of connectors that are generally 
used today, some very similar to their 
copper counterparts 

1. Set-screw type that applies pres- 
sure to the conductor by means of a 
screw bearing directly on the conduc- 
tor or on a saddle which presses on the 
conductor. Uniform all-around pres- 
sure is not applied 

2. Clamp conductor 
socket which partly closes around the 
conductor by pressure. These 


terminal lugs, parallel-groove 


type with 
screw 
may be 
clamps, butt splicers, or split-boit con- 
nectors minus all-around pressure. 

3. Twisted sleeve type of con- 
nectors or splicers 

4. Compression sleeve type consists 
of a close-fitting sleeve compressed on 
the conductor under great pressure. 

Set-screw connectors are not recom- 
mended for aluminum connections. A 
set screw bearing down directly on 
aluminum cable is apt to “chew” the 
strands. When a saddle is put between 
the set screw and the cable the pres- 
sure between the saddle and the socket 
is on only a few strands at the top and 
a few strands at the bottom. Oxide 
film on the strands at the sides re- 


mains intact. Those strands offer high 
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resistance, carry little current. 

Bolted-clamp connectors that are 
carefully designed are more satisfac- 
tory than the set-screw type. Fig. 2 
shows such a clamp type connector— 
a parallel-groove clamp tightened by 
screw pressure. It has large contact 
area, and oxide-breaking pressure is 
exerted on the conductors. 

Another form of clamp type con- 
nector is the bolted lug, Fig. 3. Only 
conductor sockets designed for one 
conductor size can produce uniform 
pressure on all strands of that cable 

The split-bolt type, 
the bolted-clamp connector, employs a 
brass or copper-alloy fitting to clamp 
one conductor on top of another. An 
aluminum saddle is sometimes sand- 
wiched between the conductors. Using 


a variation of 


brass or copper on an aluminum con- 
ductor invites electrolytic corrosion. 
But the basic disadvantage of this kind 
of connector is that two conductors 
placed one on top of the other present 
only meager contacts to one another 
instead of the broad, large area con- 
tacts necessary for good aluminum 
connectors 

Twisted-sleeve connectors give more 
longitudinal contact between the two 
the pressure 


exerted on the conductors is not nearly 


conductors. However, 
so great as in a bolted-clamp type. 
Moreover, the pressure depends rather 
on the weight of the conductor in the 
span than upon any force exerted by 
the twisted itself. This con- 
nector is not very effective in breaking 
down the oxide film on the cable nor 
in preventing its re-formation. 
Compression sleeve type connectors 
are in many ways ideally suited to 
aluminum They afford large 
areas of high pressure contact without 
excessive bulk. 


sleeve 


cable. 


Fig 4 shows a cross 
section view of a connector and cable 
before compression and superimposed 
on it the finished hexagonal compres- 
sion. Arrows indicate the uniform all- 
All of 
the strands have been compacted into 
intimate relation with another, 


around pressure on the cable. 


one 


and the connector is practically a part 


of the cable. The oxide film is broken 
down, and there is little chance of its 
reforming. 

Perhaps compression aluminum 
connectors are more often identified 
as part of transmission lines, where 
they have been used for years; but 
they are also made for distribution use. 
The middle fitting in Fig 5 is an 
aluminum compression splicer joining 
two aluminum cables of same size. 
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FIG 4—COMPRESSION CONNECTOR before and after compression cate how 
round connector is compressed into a hexagon. At the some time aluminum ccb'e strands 
have been compressed into a solid with no air spaces 


Arrows in 


Above it is 


pression splicer connecting aluminum — the 


another aluminum com- out. This sleeve completely separates 


copper cable 
cable on the left with copper cable on slic 
the right. 
tin copper sleeve, tinned inside and 


from the aluminum 
er and minimizes the pos 
Inside the right end is a_ electrolytic action 


lity of 
beiween the 
At the bou 


two 


dissimilar metal n there 


FIG 5—JUMPER SPLICER, at center, joins aluminum cables; at top, connects aluminum cable 
(left) and copper cable with tin-plated copper sleeve inserted (right). Three-way aluminum 
compression splicer (bottom) makes taps from aluminum conductors 
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% & compression tee-tap made of 
aluminum for use on stranded alu- 
minum cable. 

Fig 6 shows an installation of a 
jumper loop splicer on a transmission 
line. The lineman is guiding the hy- 
draulic installing head for the final 
compression. 

A tension splicer for ACSR has two 
parts—the steel splicer to be com- 
pressed on the steel core of the cable 
and an aluminum sleeve to be com- 
pressed over the conductors. Nor- 
mally the space around the steel splicer 
is filled with oxide inhibitor 
pound which is injected 
hole 

A deadend fitting for ACSR con- 
ductors has 


com- 
in a filler 


a steel clevis and com- 
which hold the steel 
core independently of the aluminum 
strands. A continuous aluminum tube 
grips the span end and the jumper 
loop end of the aluminum conductor. 

Splicer and terminal lug connectors 
are used on aluminum service drop 
cable and similar small sizes. They 
consist split, round, tapered 
made of copper and a 
tapered bronze ring. They are com- 
pletely tin plated. The bronze ring 
is forced up over the tapered cable 
grip by a plier type tool, and holds 
the aluminum cable under constant 
spring compression. Such constant 
spring pressure allows for the different 
expansion rates of copper and 
aluminum 


pression sleeve 


of a 
cable grip 


Underground Service Aluminum 
compression splicers are used on both 
the dry type of cable and the oil- 
impregnated type where other kinds 
of connectors cannot be used. One of 
the recent applications is on a three 


conductor, compact segmental alumi- 


FIG 6—FINAL COMPRESSION is being made on an aluminum 


Other Articles on Aluminum 
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Aluminum Lops and Need 
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Aluminum end C -Copper 
Dete, p 118, Mow 20, 1948 

The Pinch ts in Metels, p 137, Mey 21, 
195! 

Metal Situstion; Better or Worse? p 30, 
June 25, 1951 

Revolution Tok Place in Electrical Con- 
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Line Construction, p 90, June 30, 1952 

Aluminum Conductor Deadends and Splices, 
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a 
948 
Cable 


p 7-48, 


num cable. The uncompressed splicer 
is oval to conform to the shape of the 
conductor. A 20-ton hydraulic install- 
ing head is used to compress the 
splicer on each conductor 


Tips on Installation ... A newly made 
joint on aluminum cable does not re- 
veal its quality immediateiy. There is 
no easy electrical which will 
identify a good connection. Conse- 
quently, it only practical to 
follow those installing practices which 
have been giving good 
aluminum for many years 

In general an aluminum cable 
should be cleaned before a connection 
is made 
sonably 


test 
seems 


results on 


aluminum oxide, 
haps the cleaning can be omitted 


tree of 


per- 
The 


jumper splicer. Hydraulic 


installing head hos hose running up to pump operated by second lineman on tower 
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If the cable is new and rea- 


provident thing to do is to clean the 
aluminum conductor: 

1. Smear the cable end with an 
oxide inhibitor compound. 

2. Wire brush the cable or scrub 
with emery cloth right through the in- 
hibitor compound. Some utility crews 
unstrand dirty cable to clean all the 
strands. 

3. Leave the compound on the cable 
to prevent the oxide film from again 
forming. 

4. Then insert the cable into the 
connector. After the connector has 
been tightened, the compound will 
fill the crevices and seal out air and 
moisture from the contact surfaces. 

The contact surfaces of bus bar and 
the lugs to be bolted to it should be 
wire brushed with compound every 
time a connection is made. (If alumi- 
num lugs have been tin plated for 
use against copper bus, the tin plating 
should not be wire brushed. Clean the 
copper bus. Put a coating of oxide in- 
hibitor compound on either the lug or 
the bus bar.) As a matter of fact, 
copper-to-copper connections are 


greatly improved by being cleaned 
and coated with compound. 

When the aluminum cable has rub- 
ber insulation, the inhibitor compound 
should be carefully wiped from the in- 
sulation. Petrolatum base compounds 


cause rubber to deteriorate. It does 
no harm to paint a finished joint— 
connector, conductor, and insulation 
—with zinc chromate primer. The in- 
sulation should be pared off, as you 
would sharpen a pencil. 

Use large flat aluminum washers be- 
tween the lug tongue and the nut that 
holds it. They will distribute the pres- 
sure and prevent scoring. The bolts 
that hold lugs to bus and the bolts that 
hold the cable clamps in bolted fit- 
tings should be drawn up tight. 

Finally, consider electrolysis. When- 
ever it can be done, put aluminum 
connectors on aluminum cable. Where 
it is imperative for copper and alumi- 
num to be connected, use tin-plated 
aluminum terminals if there is any 
possibility of moisture reaching the 
joint. On a line splicer between cop- 
per and aluminum, try to keep the 
aluminum end higher than the copper 
end because aluminum salts that drain 
down over copper will not affect it; 
but copper salts draining over alumi- 
num will cause corrosion. Simple in- 
stalling precautions pay off in perma- 
nent, trouble-free aluminum cc .anec- 
tions 
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PRESIDENT’S BADGE is passed by F. O. McMillan, right, to his successor D. A. Quarles, who will become AIEE president on Aug. 1 


Summer Meeting Program Reflects 
Broadened AIEE Interests 


Non-technical topics devoted to engineering manpower, 
atomic power generation, and management are linked with tech- 
nical topics ranging from transformer testing to carrier current 


and electronics 


Within the next five years atomic 
reactors will be built on a large enough 
scale to afford dependable and sig- 
nificant cost data for power genera- 
tion. This was the prediction L. R. 
Hafstad of the Atomic Energy Com- 
mission made at the summer general 
meeting of the American Institute of 
Electrical Engineers. The meeting was 
held June 23-27 at Minneapolis. 

Hafstad said that the four groups 
of utilities and industrials engaged in 
atomic research are continuing their 
studies begun a year ago. In ten years 
the power program might well be able 
to stand on its own feet. 

Electronics, supersonics, and nu- 
cleonics place an entirely new responsi- 
bility on the engineer, President-elect 
D. A. Quarles (EW, June 30, p 62) as- 
serted. Electrical engineers must ex- 
pand and function effectively in the 
new divisional setup of AIEE. He 
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cited the recent formation of Science 
and Electronics and Nucleonics Com- 
mittees as evidence of the institute's 
policy of broadening its base to really 
cover its technical field. 


Silver Gets Lamme Medal . . . Lamme 
Medalist A. E. Silver, retired from 
Ebasco Services, traced the evolution 
of rural electrification from the be- 
ginnings on the West Coast in 1898 
through the activities of the National 
Electric Light Association and the 
Committee for Relation of Electricity 
to Agriculture to the development of 
the simplified line and transformer. 

These reduced costs and paved the 
way for the expanded program of 
both utilities and the REA in the 
thirties. In offering Silver as the 
medalist, F. S. Rice, Minnesota Power 
& Light Co, had credited to him these 
and other developments. 


‘ship as a 


To Be Supervisor an Engineer Must 
Prepare ... An engineer who wants 
to be a supervisor better make up his 
mind and then prepare for the task 
and the usually enlarged rewards 
This was the warning of E. W. Seeger, 
Cutler-Hammer. At first his superior 
engineering knowledge will be para- 
mount. But as he into 
policy, organization, and other re- 
sponsibilities, he will assign his engi- 
neering responsibilities to others. Fail- 
ure of 


progresses 


engineering supervisors are 
seldom due to want of technical knowl- 
edge or ability but more often to lack 
of interest in the job of supervision. 
Competent engineering manage- 
ment is imperative as insurance toward 
preservation of the free society evolved 
in America, T. M. Linville, General 
said. He rated leader- 
dominant factor toward 
getting people to act cooperatively 
without command. Wherever it slips 
the enterprise falls short of full 
achievement. , 


Electric Co, 


Math Scares Them Away ... The 
stress on higher mathematics in cur- 
riculum discussions with prospective 
engineering students may be scaring 
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LAMME MEDALIST A. E. Silver, right, gets the award from Pres F. O 


PRIZE PAPER WINNERS Richard Grantages, S. C. Killian, and Frank 


McMillan, The former Ebasco engineer pioneered rural electrification 0. Olney with P. A. Cartwright and District Vice-President J. R. North 


away good prospective talent from the 
profession. This guess was hazarded 
by J. H. Foote, Commonwealth Serv- 
ices, in a discussion of the shortage 
of engineers. It was pointed out that 
more high school students must be 
encouraged to study engineering and 
that as much work must be done with 


their counsellors as with the students 

Career days have been an effective 
way of reaching pupils and teachers, 
several speakers asserted. Such occa- 
sions provide an opportunity to ex- 
plain the benefits of specialized educa- 
tion and engineering careers to out- 
standing students and their teachers 


DC Tests For Insulation Popular 


Field Studios of Generator Windings. H. C 
Marcroft, Pennsylvania Water & Power Co 


Ac and de 


instantaneous breakdowns 
at same potential. Dec irregularity may 
warn of breakdown. Polarization Index 
valuable in determining overall insula 
tion condition. Turn-to-turn shorts not 
disclosed by resistance tests. Power 
factor test to detect corona damage 


DC Over-Potential Testing Experience on 
High Voltage Generotors. R. J. Alke, West 
inghouse Electric Co 


Basic advantages over ac found; for 
less damaging and time of application 
less critical; test set conveniently «mall 


Proof that high voltage d-c testing 
of generator insulation has become 
firmly established was evident in both 
papers and discussion at this session 
The day is nearer when insulation life 
and insulation failure can be inferred 
quite definitely from the test. As 
G. I Hill, Pacific & Electric 
put it, so much investment is at stake 
in breakdowns and repairs that the 
test procedures are becoming recog- 
nized as economically valuable. Man- 
ufacturers reported addition and sub 
stitution of d-c testing in production 
control and utilities have likewise been 


Gras 
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Interlaminar Insulation Test for Synchronous 
Machine Stotors. H. R. Tomlinson, New 
England Power Service Co 


Requires merely test winding to mag 
netize core; half the volts per turn of 
main winding. Temperature rise of dam 
aged core area will become excessive. 


The Re-examination of Temperature Stand 
ards for Electrical Insulation. G. L. Moses, 
Westinghouse Electric Corp 


Advent of man-made molecules vi 
brates the old organic-inorganic criteria 
Functional use (dielectric barrier, 
physical separation, and physical sup 
port) should also be recognized 
applying it to varying degrees. How- 
ever the anomalies are by no means 
resolved and plenty still needs to be 
done to reconcile test methods and 
test results as long as the mechanism 
of dielectric breakdown is incom- 
pletely understood. So-called “runa- 
way” phenomena associated with ac- 
celerated current rise with increased 
voltage appear to be the prime index 
of incipient weakness and impending 
failure. Cleanness and dryness affect 
the results, Hill admitted and along 
with losses and leakage must be taken 
into account 


July 14, 


Excitation Systems Discussed 


Development of a Modern Amplidyne Voltage 
Regulator for Large Turbine Generators 
W. A. Hunter, M. Temoshok, both General 
Electric Co 


Traces regulator development showing 
how it led to the modern rotating ampli- 
fier type regulator for the turbine gen- 
erator, which combines a rotating ampli- 
fier with static control circuit. Describes 
operation and advantages it offers in 
improved voltage and reactive control 
and extension of machine stability limits. 


Effect of a Modern Amplidyne Voltage Regu- 
lator on Underexcited Operation of Large 
Turbine Generators. W. G. Heffron, R. A. 
Phillips, both Genera! Electric Co 


Shows the steady-state limits of steam 
turbine generators achieved by using a 
standard, commercially available, con- 
tinuously-acting regulating system. Com 
pares these limits with those of . regu 
lators having deadband. Shows degree 
of improvement. 


Operating Experience with Shoft-Driven Ex- 
citers in Air and Hydrogen. F. M. Porter, 
H. B. Margelis, both American Gas & Electric 
Service Corp 


Survey of operation and maintenance 
of 72 shaft-driven or direct-connected 
exciters installed on AG&E system since 
1917 shows satisfactory experience. Gives 
no reason to consider use of special ex- 
citation schemes aimed at eliminating 
commutator and brush difficulties. 


Opinion expressed on the discus- 
sion was that there are three ways to 
realize benefits of modern regulators: 
1. Through lower short circuit ratio, 
2. higher external reactance, 3. by 
carrying more under-excited reactive 
kva. 

It was agreed in the discussion that 
the fine maintenance program, par- 
ticularly preventive maintenance, con- 
tributed much to the good operating 
results reported. 
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SHORTAGE OF ENGINEERS was discussed by these experts: Prof 
R. H. Cole, left, Northwestern University; J. H. Foote, president, 
Commonwealth Services, Inc; H. A. Dambly, Philadelphia Electric Co; 


Study Polyethlene Performance 


Artificial Cooling of Power Cable. 
Buller, General Electric Co 


F. 


Calculations based on procedures de- 
scribed show that for 3,000 ft pipe cable 
and 1500 ft tunnels, improvement in cable 
rating can be had by forced ventilation 
in forced oil circulation without using 
circulating equipment so costly it offsets 
lower cable cost. 


Rapid Measurement of the Thermal Resistiv- 
ity of Soil. V. V. Mason and M. Kurtz, both 
Hydro Electric Power Commission of Ontario 


Thermal resistivity of soil measured by 
thrusting a long heated needle deep into 
ground and measuring its temperature 
at 4 minute intervals for 15 to 30 min- 
utes. Slope of resulting temperature vs 
time curve on semi-log paper is propor- 
tional to thermal resistivity of soil. 


Weathering and Crack Resistance of Black 
Polyethylene for Wire and Cable. W. A. 
Haine, E. F. Smith and N. R. Smith, all 
Union Carbide and Carbon Corp 


Cracks and splits in polyethylene cable 
sheaths traced to stresses applied in in- 
stallation in presence of cable pulling 


Several basic questions were raised 
about polyethylene as an insulating 
material in spite of the admittedly su- 
perior initial properties. One was age 
deterioration either at the surface or 
by cracking. The answer was not 
readily available. Another question 
was directed at the apparently exclu- 
sive use of carbon black pigmentation 
in polyethylene to improve weathering 
life. Carbon black has the highest 
opacity of any substance known and 
can be bought commercially. A third 
question was with regard to undis- 
closed extruding methods used by 
manufacturers. 

It was agreed that some troubles 
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greases or pressure testing soap. Can also 
be created by large variety of chemical 
environments. Paper presents other data, 
cites controlling factors, and describes 
significance. 


Guide For Temperature Correlation in the 
Connection of Insulated Wire and Cables to 
Electrical Equipment. A/EE Project Commit- 
tee on Temperature Correlation 
Suggested remedial measures for solv- 
ing problems of correlating the tempera- 
ture of electrical equipment with that of 
insulated wire and cable connected to it. 
A guide to cable termination practice. 


Surface Discharges from Cable Sheaths and 
Their Relation to Electric Shock. E. W. 
Greenfield, Kaiser Aluminum & Chemical 
Corp 


Data showing amount of current flow- 
ing to ground over a range of body 
contact resistances for non-shielded, 
metallic-shielded, and semi-conductive, 
jacketed, rubber-insulated aerial cables 
operating at various voltage levels. Body 
currents from cables tested were mostly 
below shock sensation level near milli- 
ampere. 


have been experienced but that poly- 
ethylene is very rugged and has given 
good service. 

Surface discharges of cable sheaths 
may have considerable to do with 
failures in the opinion of E. W. Davis, 
Simplex Wire & Cable Co. He sug- 
gested that discharges at duct mouths 
may cause failures. 

D. W. Taylor, Public Service Elec- 
tric & Gas described a cable cooling 
installation at one of their plants. To 
determine relative merit, air blown 
through a tunnel carrying cables was 
used to cool three pipe type cables. 
One cable was oil cooled. Results 
have been satisfactory with both. 


Carey H. Brown, chairman, Engineering Manpower Commission of the 
Engineers Joint Council; and S. Paul Shackleton, Committee on 
Student Guidance of Engineers Council for Professional Development 


System Engineering Development 


Installation of a million kva of syn- 
chronous condensers on the Southern 
California Edison system and auto- 
matic division of the system into two, 
three or four sections under out-of- 
step conditions were described in a 
conference paper by C. R. Canady. 
System separation is performed by 
three installations of out-of-step type 
automatic separation equipment. Con- 
densers are preferred to capacitors, 
Canaday said, because response to a 
sudden change in system voltage is 
always corrective while response of a 
static capacitor is always wrong. 

Alexander Dovjikov, Bonneville 
Power Administration, suggested other 
possible ways of accomplishing the 
results described by Canaday, such as 
quick switching of capacitors from 
delta- to wye- connection to increase 
voltage or changes at hydro or steam 
plants or both. 

Centralized control of electric water 
heaters reduced peak loads in the 
Minnesota Valley Electric Power Co- 
operative system 20%, according to 
figures reported by Lincoln Rietow, 
Control Corp, and H. A. Schimel- 
pfenig, of the Coop. Peak load was 
1,000 kw and removal of the water 
heaters took off 200 kw. When they 
were returned to service 3 to 3% hours 
later, load pickup was 300 kw and the 
scheme used for control cycled the 
water heaters on and off at five minute 
intervals until the system load dropped 
enough to return them to continuous 
service. Water heater load can be re- 
moved from service at any time that 
it is desired. 


ese N feta 


CR A AEA EHS 





a a 


eter are Verena Semen we en 


ile pen AaB 


AT T&D SESSION are speakers J. G Anderson, left, and |. 8. Johnson, 
General Electric, and J. T. Brosnan, Niagara Mohawk 


Distribution Systems 


Transient Foult Current and Voltage Recovery 
Cheracteristics of Distribution Systems. Joint 
Subcommittee 


F our-wire multi - grounded neutral 
primary circuits analyzed and other sys 
ems deduced therefrom 

tudied n coop rural system 
suggested for 


Recovery 

Limits 
prospective standardiza 
tron of protective apparatus 


A Passive Compensator for Voltage Flicker 
Poul A Cartwright, University of Minnesota 


Centertapped transformer (no moving 
parts) compensates for voltage drop 
caused by starting a motor 


Some Observations on the Economic Benefits 
in Going from One System Voltage Level to « 
Higher System Voltage Level. D. K. Bloke, 
General Electric Co 


Load area average definitely increases 
on a cost-per-kva basis as the voltage in 
creases All gains must be achieved in 
feeders and substations: 12 kv most bene 
feial when initiated at light load density 
Non-uniformity of area favors 12 kv over 
4 kv. Outages more and longer at higher 
voltage 


Lightning to the Empire State Building—Part 
it. J. H. Hagenguth and J. G. Anderson, 
both General Electric Co 


2%)-amp continuous current common 
Half the strokes exceed 19 coulombs and 
O27 see 


duration 

Whether the report of the joint 
subcommittee was applicable to the 
14/24 kv systems of the REA was 
queried by L. S. Crann. But he was 
assured that it did by I. B. Johnson, 
General Electric Co, who presented 
the report. That the treatment did not 
adequately between ex- 
pulsion fuses and sectionalizing de- 


differentiate 


vices as to recovery voltage was also 
expressed But assurance was given on 
this point also. Chairman R. I 

Witzke, Westinghouse 
mittee had made numerous assump- 


tions but that 


said the com- 
indicated values for 
transient current and recovery volt 
age were on the severe side of the aver- 


age but not the ultimate in severity 
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AT CARRIER CURRENT SESSION are G. E. Farmer, TVA; C. W. 
Boadway, Ontario Hydro; cnd Ted Talmage, Kellogg Switchboard 


Reclassify Transformer Insulation? 


Relation of Transformer Design to Fire Pro- 
tection. E. D. Treanor and L. C. Whitman, 
both Genero! Electric Co 


Insulating materials used in trans 
former manufacture were tested for flam 
mability, burning rate, inllammability of 
vapor, and chemical content of decompo 
sition products 


Dielectric Measurements on New Power 
Transformer Insulation. W. L. Teague and 
J. H. McWhirter, both Westinghouse Electric 
Corp 


Tests relating power factor, insulation 
resistance, and dielectric absorption char 
acteristics were aimed at evaluation of 
measurements using different test 
methods 

1,100,000-Kva Short-Circuit Transformer in 
the New High-Cepacity Switchgear Loaboro- 
tory. B. A. Cogbill, General Electric Co 


Special characteristics required of 
large testing transformer are not neces 


Discussions of the paper on the Re- 
lation of Transformer Design to Fire 
Protection by L. C. Whitman indi- 
cated a feeling that there should be a 
reclassification of transformer insula- 
tion materials. M. L. Manning of 
Pennsylvania Transformer Co ques- 
tioned data presented by Whitman 
with regard to the asserted 56% of 
combustible gas and the burning 
characteristics of Class H insulation. 
Heat cleaning of glass fibers or asbes- 
tos he said removed binders and lubri- 
cants which will decompose at 220 C 
and final cure removed volatile in im- 
pregnating varnishes. Class H mate- 
rials treated in this manner will not 
support combustion he said, adding 
the opinion that tanks properly de- 
signed and with relief devices should 
then withstand the possible resulting 
pressures. 

M. I. Alimansky, General Electric, 
said the stream of new developments 
provides a great variety of new mate- 
rials that can't be pigeonholed. Old 
classifications are no longer adequate 


sary to standard transformer. Standard 
transformer characteristics not essential 
to test unit. Required special design and 
construction. Gained information, relat 
ing particularly to short circuit forces, 
that will be useful in designing and 
building standard transformers. 


The Production Impulse Testing of Distribu- 
tion Transformers. £. D. Treanor, H. C 
Stewart, and J. E. Holcomb, all General Elec- 
tric Co 


Automatic assembly-line impulse tests 
performed on distribution transformers 
to detect many types of defects. Func- 
tion as invisible inspector and final check 
on manufacturing operation. 


A Solution of a Common Insulation Problem. 
Dr G. |. Cohn, Illinois Institute of Technology, 
and F. J. Vogel, Allis-Chalmers Mfg Co 


Mathematical formulas developed for 
the solution of problems involving break- 
down or corona voltage in the design of 
transformers and other equipment. 


and a new basis for classification is 
needed. 

In discussion of the Teague-Mc- 
Whirter paper A. L. Horelick of 
Pennsylvania Transformer Co de- 
scribed another power factor test this 
company has used. Measurements are 
made on coils during the varnish bak- 
ing period in order to determine cur- 
ing period in the oven. Power factor 
testing, he said, provides a guide to 
quality control, drying out and final 
test before shipment. Commenting on 
power factor versus resistance testing, 
Horelick said, that power factor test- 
ing has proved more valuable through- 
out the processing of transformers, in- 
cluding final tests before shipment. 

E. B. Curdts, Biddle Co, believed 
resistance ratios used in the paper are 
not practical. He recommended re- 
versed polarity measurements in the 
d-c tests on completed transformers 
as a means of getting further useful 
information. The guard connection of 
the test instrument, in the d-c tests on 

(Continued on page 236) 
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CONCRETE POURING at tower sites was speeded up by this sled which 
carried 16 cu yd per trip. Ramp was built on an angle to aid unloading 


DESIGN 


CONSTRUCT 


A 


OPERATE 


MAINTAIN 


TOWER STEEL made the trip from access roads to tower sites in this 
36-ft sled. A similar but shorter sled was used to carry line hardware 


Material Sleds Speed Tower Line Construction 


HERBERT HOLLIS ond J. C. ROMEL, 
Genera! Construction Dept, Pacific 
Gas and Electric Co, San Francisco 


Three material sleds designed and 
built by Pacific Gas and Electric Co 
cut the cost by at least one-half and 
substantially reduced the time and 
labor force necessary to complete 58 


towers on the Rock Creek-Oroville, 
220-kv transmission line. The sleds 
carried concrete, tower steel and line 
hardware from access roads to tower 
sites. Their use made unnecessary the 
building of 56 tramways which would 
have averaged 450 ft in length. 

Also eliminated was the building 


Hydraulic Lift Improves Reel Handling 


The job of loading cable reels onto trailers has been cut from a five-man opera- 
tion to a fairly simple, one-man operation by the use of this hydraulic lift 


trailer. 


The trailer has an A-frame similar to the one on the old cable reel 


trailers, but with the addition of a hydraulic ram and a set of lifting arms 
that pick up the reel and place it into an elevated position. Spring-backed pins 
then lock in place once the reel is mounted so as to make it secure without 
hydraulic power. A second ram at the head of the A-frame can raise or lower 
the towing pintle to just the right height needed to hogk onto the truck. The 
trailer was designed by E. V. Schoenberg of the Hawaiian Electric Co in 


Honolulu at a cost of about $750. 
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of temporary roads. This construction 
would have endangered two energized 
tower lines, a busy state highway, and 
the Western Pacific rail lines in the 
canyon below by the possibility of 
rock and dirt slides. 

Sleds were steel cylinders with steel 
cones at each end. Concrete was 
hauled in a sled 16% ft long and 18 
in. in diameter, consisting of a 12%- 
ft cylindrical portion made from %- 
in. plate and welded to cones of 
%-in. plate. The cylinder was capped 
with %-in. plate at both ends. 

Hatch doors about 10 in. wide at 
each end of the cylinder were held by 
cam locks on one side and steel dogs 
on the other. Loading door was 24 in. 
long; unloading door, 9 in. long. This 
arrangement permitted loading and 
unloading of concrete in a minimum 
time. The sled weighed about 1,140 
Ib and could carry about 16 cu yd of 
concrete. 

Sleds for carrying tower steel and 
line hardware were made in a similar 
fashion but were 21 ft long, 18 in. in 
diameter, and 36 ft long, 20 in. in 
diameter. Their hatch doors were 14 
in. wide and ran the length of the 
cylinder. These sleds weighed in ex- 
cess of 1,650 Ib and were designed | 
to carry a pay load of about 2,500 Ib. 

Cold rolled steel stock, 3 in. ia 
diameter and drilled with three hole 
was welded to both ends of the sleds 
to provide a means for attaching the 
hauling cables. Ball-bearing swivels 
were placed Between tach end.of the 
sled and the cable to provide freedom 

(Continued on page 150) 





RUBBER-GASKETED DOORS of this heavy-duty equipment swing open on hinges 
to reveal the complete accessibility of G-E Load-Ratio-Control. Tap selectors 
and oil-blast contactors are located in upper and center oil-filled compartments. 
Air-filled compartment below houses the control center, including motor drive 
with automatic control, fan control and automatic gas-seal equipment. 





TAP SELECTORS are mounted on Herkolite* panels. Trans- 
former tap leads are connected to the backs of the bushing 
studs eliminating cabling from the compartment. The mova- 
ble tap selector fingers consist of two parallel bars held in 
contact with stationary tap shelves by a strong compression 


spring. 


Over 39,000,000 installed kva have proved 
it’s as reliable as the transformer itself 


This ‘transformer reliability’’ results 
from the complete co-ordination of the 
four basic factors of load-ratio-control 
design: 


MECHANICAL LIFE. Each new LRC de- 
sign must pass mechanical-life tests of 
some 2,000,000 operations—-the equiv- 
alent of 30 to 40 years of normal serv- 
ice—-before we approve it for production. 


ARCING-TIP LIFE. Superior arc-resistant 
qualities are achieved with a tungsten- 
base alloy. We also test the contacts of 
each design so that you will know, accu- 
rately, when the arcing tips on your 
equipment will need to be replaced. 


INSULATION LIFE. By using vertical in- 
sulating surfaces and electrostatic shield- 
ing to minimize the effects of oil car- 
bonization, we co-ordinate insulation 
life and arcing-tip life. This means you 
have to clean insulation only when you 
replace the arcing tips. 


NORMAL AND SHORT-CIRCUIT DUTY. 
Each contactor design has been thorough- 
ly tested to define its safe limits of duty 
under these conditions. Mechanisms are 
applied to handle the maximum ruptur- 
ing duty which would be imposed should 
a short-circuit occur while a tap change 
is in process. 


The co-ordination of these basic 
design factors in G-E load-ratio-control 
assures you long service, longer periods 
between inspections, and less mainte- 
nance. 


MODERN LOAD RATIO CONTROL... 
a factual slide presentation . . . contains 
more detailed information on load-ratio- 
control. A G-E Transformer Specialist 
would be happy to show it at your 
request. Contact your nearest G-E sales 
office, or write General Electric Com- 
pany, Schenectady 5, New York. 


* Reg. trade-mark of General Electric Company. 


41-0 


HEAVY-DUTY CONTACTORS utilize oil-blast principle of are 4 
interruption. Accelerator springs assure rapid separation of 5 
contacts inside the Herkolite cylinders. 
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14 YEARS OF TAP CHANGES 
without any servicing—that’s the 
prediction for this Indianapolis 
Power and Light unit—made 
possible by the co-ordination of 
insulation and arcing-tip life in 
G-E Load-Ratio-Control. 
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guished by pressure which builds up and expels oil and : 
gases through small port. Insulating shafts are corrugated 7 
to lengthen creepage paths, increase insulation life 


Iasitle Sty: G-£ LOAD-RATIO-CONTROL 
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Sleds-Spted Work 


(Cantinued from page 147) 


to roll without twisting the cables. 

Because the sleds could be dragged 
along the ground, no rigging mast was 
necessary and there was no need for 
transporting and setting up a large 
amount of rigging equipment. To set 
up the cable rigging for the concrete 
sled, tackle was hauled manually to 
the tower site and attached to a tree 
or stump above and to one side of 


the site. About 15 ft above and to 
one side of the site a heavy timber 
ramp was built on which to slide the 
sled. The ramp was at an angle of 
about 15 deg. 

Cables were drawn through the 
ramp to blocks above. As a loaded 
sled was hauled up the slope to the 
ramp it was turned with a large wrench 
to position it for unloading. After 
the sled was on the ramp, concrete 
was unloaded from the lowest door 
into the wood chute leading to the 
foundafion holes. Time for loading 


16 cu yd of concrete took about 7 min, 
the trip to the site varied between 
3 to 8 min, and unloading took be- 
tween 5 and 15 min. 

Occasionally cylinders became worn 
or damaged due to rough terrain, al- 
though the usual failure occurred 
where the cones were welded to them. 
Damaged cylinders were rewelded 
and reinforced in local blacksmith or 
machine shops. It was estimated that 
the sleds carried 770 cu yd of con- 
crete, 560,000 Ib of tower steel, and 
70,000 Ib of insulators and hardware. 


FIVE AT A TIME is the way this test board handles watthour meters. In addition to adapter 
mountings, which ore pneumatically operated and swivel 90 deg, board features 5 to 50-amp 
current supply; push button revolutions counter; stroboscopic equipment 


ADAPTER MOUNTINGS will handle any two 
or three-wire meter, ranging from old 1914 to 
present-day models, including socket types 


Test Board Handles Meters Five At a Time 


N. B. PHILLIPS, Supt of Meters and Test 


Niagara Mohawk 


Power Corp, Buffalo, N. Y. 


Watthour meters can be tested five at a time to within 
exceedingly tolerances by one operator 
on a meter test board designed and built by the Niagara 
Mohawk Power Corporation. The board features five 
meter mountings which will accommodate any two- or 
three-wire single phase meter ranging from those built in 
1914 to the present-day models, including socket types, 
and will easily handle 100 new meters per day 


close accuracy 


Other features include facilities for selecting the proper 
current supply for S- to 50-amp meters, a photoelectric 
revolutions counter initiated by push button control, and 
stroboscopic equipment for full load adjustment at unity 
and .§ power factor. Three additional test boards were 
built following satisfactory experience with the original 
model 

When A-base meters are to be tested, the meters are 
placed on contact pins located in the base of the meter 
mounting. The meter is locked in place by pneumatic 
arrangement at the top of the mounting, which also assures 
good contacts between the meter terminals and the contact 
pins. The mounting can be swiveled 90 degrees which 
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permits access to the back of meters that are equipped with 
removable backplates. Mountings are insulated to permit 
a 2000-v dc insulation test which can be applied without 
removing the meters from the mounting. Socket meters 
are placed in the same mounting by use of a special adapter. 

The potential circuit is simplified by the use of a mul- 
tiple-winding potential transformer which provides an 
isolated source for each test position. A switch is arranged 
for the selection of any standard self-contained meter 
rating, either two- or three-wire. Another switch selects 
proper current to provide 10, 50 or 100 per cent loading 
at unity or 50 per cent power factor. A special relay 
initiated through a photoelectric revolutions counter trans- 
fers the current from an artificial circuit to the meter cur- 
rent coils just before start of a test run. This feature 
permits the rotating standard to operate continuously at a 
constant speed without causing meters under test to creep 
before the start of a test run. 

The rotating standard is a special unit equipped with 
light source and mirrors which operate the revolutions 
counter through photoelectric cells. Stroboscopic facilities 
are also built into this standard which operates continually 


at 5 amp from the secondary of a multiple ratio current 
transformer. 
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Added Capacity or Off-peak Control... 


A Problem in Investment 


Postwar electric water heater sales have averaged 
800,000 units a year. Added capacity to handle these 
heaters would cost $254,400,000 per year—but is this 
an investment which must be made? 


Today water heaters account for 
13,500,000,000 KW hours annu- 
ally—20 per cent of the total 
domestic load—yet only ten per 
cent of U. S. homes are currently 
using electric water heaters. By 
1955 the total water heater load 
will be an estimated 23,100,000,- 
000 KW hours. 


INVESTMENT PROBLEM 


How can expanding water-heating 
loads be added most economically 
to existing systems? The answer to 
this problem, where —— 
peak loads occur, can be found in 
today’s improved methods of off- 

ak control of electric water 
rein, either time switch or 720- 
cycle. 

COST COMPARISONS 


Industry figures for the last six 
years show that each kilowatt of 
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installed capacity costs, on the 
average, $507.* 

The diversified contribution of 
each water heater to the total load 
is approximately 0.6 KW. Each 
water heater therefore accounts 
for 0.6 x $507—or $300 of in- 
stalled capacity. With maintenance 
and amortization included, the 
total cost of added capacity for one 
water heater is $318. 

Where pronounced peak loads occur 
it is not necessary to install this new 
capacity. Off-peak control costs 
only $25 to $50 per installation, 
plus an average maintenance cost 
of one dollar per year. 


ADDITIONAL SAVINGS 


A controlled electric water-heating 


load increases considerably th 
load factor of a system. In addition 
off-peak control can actually pa 
for itself annually. 

By solving the increasing water: 
heater load with off-peak control 
many utilities are currently releas 
ing much-needed capacity for th 
vital defense program. 


SYSTEM STUDIES NEEDED 


A thorough study of the economics 
of off-peak control is necessary if 
proper evaluation of individual re- 
quirements is to be made. Your 
General Electric Apparatus repre- 
sentative is prepared to discuss 
with you the possibilities which 
off-peak control may offer your 
own situation. For a more detailed 
report on the subject, write for 
GEA-5686: ‘Economics of Off-peak 
Control,” General Electric Company, 
Schenectady 5, N. Y. 


605-140 


*Electrica! World, Statistical Issue, Jon, 1952 


GENERAL @® ELECTRIC 





FORERUNNER OF TRANSFORMERS TO COME. This 





“CONCENTRIC LAYER” transformers withstand 
Short-circuit forces of 1,100,000-kva duty 


Units, impulse-tested at 1550 kv full wave, are installed in General Electric’s 


new Switchgear Development Laboratory at Philadelphia. 


Transformers for repeated short-circuit duty. Two 
220,000/ 381,000Y—7750/15,500-volt transformers, 
connected to special short-circuit generators, supply the 
power that permits the new Switchgear Laboratory to 
simulate actual system faults. Each transformer can de- 
liver 1,100,000 kva for a period of 10 cycles... and 
repeat this performance 15 times an hour. 


“Concentric layer’ winding solves short-circuit problems. 
The extremely severe duty requirements of these trans- 
formers were readily satisfied by the “concentric layer” 
winding. In this design, the conductor is wound in 
successive layers arranged concentrically and connected 
in series. 

High short-circuit strength is inherent since major 
magnetic forces (as high as 2800 tons) are radial and 
well within both the tensile strength of the high-voltage 
conductors and the compressive strength of the cylinder 
on which the low-voltage coil is wound. 


INHERENT SHORT-CIRCUIT STRENGTH of “concentric layer’ design 
is even greater in these transformers because windings are tighter, more 
compact. Internal cooling ducts could be omitted since a continuous rating 
Was not required for intermittent test Operation 


Impulse strength to withstand 1550-kv test was achieved 
readily with the “concentric layer” design. Voltage stress 
between layers is limited to the voltage of one layer 
since adjacent layers are connected in series. 

The cylinders of insulation between the layers are 
flanged over the ends of the winding to eliminate creep- 
age in the direction of high electrical stress. 

Uniform distribution of impulse voltages throughout the 
windings is assured by complete electrostatic shielding.” 


“Concentric layer’ transformers for your system. These 
testing transformers, while designed to meet unusual” 
requirements, demonstrate the excellence of “concen? 
tric layer’ windings for high-kva, high-voltage service.” 
If you are using or contemplating voltages 161 kv and? 
above, you may wish more information on this design.” 
Ask your local G-E apparatus sales representative for; 
Bulletin GER-129, or write Section 401-31, General” 
Electric Co. Schenectady 5, New York. 


282% OF RATED VOLTAGE. Test man sets 100 CM gaps for induced 
voltage rest at 282% of rated voltage. Electrostatic shielding between all 
high-volrage-winding layers assures uniform impulse distribution in spite 
of the numerous tap leads brought outside the transformer 
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ENCINEERING REFERENCE SHEET No. 52-14 


350 M cir mil Aluminum Conductor 
Deadends, Splices, Taps and Ties 


Accompanying methods have been developed for making aluminum 
preformed partial or full deadends, preformed wire splices, aluminum-to- 
aluminum and aluminum-to-copper taps with tinned connectors, and insulator 
ties on 350 M cir mil weatherproof aluminum conductor lines. These methods 
are adapted from “Advance Information Sheets” of Detroit Edison Co 


350 Mcir mil alaminum preformed deadend 
Jape Do not install tap connector over deodend tie 


Y SK, ' Cover bore conductor with #- 


a SSS Sex 


~ 36° opprox --- 
Continue as syumper when necessary 


Fig |Full or Partial Deadend 


350 Meir mi olumunum preformed mre splice,/2 rods 
per splice issued nn 3 groups of 4 rods each 


bore conductor with Zz Use corrosion inhibiting grease on conductor and clean 
¢ tree guard(3 -lengths) mth mre brush or 2/0 emery before applying splice 


Fig 2-—Wire Splice 


90 not install tops Large groove primory 
over preformed pin nsulotor 
deodend fie 


Bend back ends’ 
of the wire Cut 
off end in excess 
of - 
Connector 
Aluminum fo aluminum 


rvuminum to copper(ploted) 


50" No. 6WP soft 
copper tie wire 


Fig 3—-Tinned Tap Connector Fig 4—Top Groove Line Tie 
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REVERE COPPER 
IN TWO GREAT SEATTLE PROJECTS 


Northgate Project, suburban shopping 
center, seen from the air 


Switch and fuse type lighting panelboard 
for control and protection of lighting cir- 
cuits in another Northgate store 


Mgin switchboord in a Northgate store 
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ee electrical loads are required to 
serve these two Seattle projects. To carry 
heavy currents safely and with minimum volt- 
age loss, prefabricated Flex-A-Power distri- 
bution systems, with copper bus bars made 
Revere, were installed, plus protective circuit 
breaker switchboards, control centers and 
lighting panelboards. Revere Copper, Brass 
and Bronze are used in these products. Flex- 
ible distribution systems and protective con- 
trol equipment were furnished by Trumbull 
Electric, Department of General Electric Com- 
pany, Plainville, Connecticut, and Seattle, 
Washington. 

The two projects consist of the University 
of Washington’s Health Sciences Building, 
dedicated in 1949, housing the schools of 
medicine, dentistry, and nursing; and ‘the 
Northgate Project, world’s largest shopping 
center, Containing 78 stores plus 50 medical 
offices, a hospital, a theater, covering 26 city 
blocks. In the generation and use of electricity 
copper is preferred, because it has the highest 
electrical conductivity of all the commercial 
metals. Revere is proud to have supplied cop- 
per for these two large projects, and to many 
others the country over. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


. . > 
Mills: Baltimore, Md.; Chicago and Clinton, t/l.; Detroit, Mich; 
Las Angeles and Riverside. Calif; New Bedford. Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE REVERE'S “MEET THE PRESS” OM NBC TELEVISION EVERY SUNDAY 
1952 


Air view of University of Washington'ss 
Health Sciences Building 


Electrical distribution runs fan out from 
four dead-front, self-contained lood cen- 
ters located in Health Sciences Building 
basement 


Four-wire, 2000 omp Trumbull Flex-A- 
Power system distributes power through- 
out new Health Sciences Building 
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FULL-SWIVELING CARRIAGES on two truck tractors enabled Washington Water Power 
contractor to transport long poles into almost inaccessible mountainous country through the 
dead of winter for construction of 115-kv, H-frame line from the new Cabinet Gorge plant 


Tandem Tractors Tote Tall Timbers 


lo haul long poles over winding 
mountain roads, a contractor for 
Washington Water Power Company 


used two truck tractors with full 


Indicator Checks Simultaneous Operation 


A. L. HELORETH, 


chiar tlectri 


tor West 


, 


A simple, pocket-size indicator has 


been built for testing only the simul 


Circuit - breaker 
contocts 


Moe 


02 
co 
J ; 


— 
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 _ 


swiveling Carriages above the drivers’ 
heads. The poles were used in a moun- 
tainous section of the 115-kv, H-frame 
line being built from WWP’s Cabinet 


taneous engagement and separation of 
contacts in oil circuit breakers. Tests 
are performed by operating the break- 
ers manually after opening disconnect 
switches 


Causes pilot lomps to light when contocts ore closed 


Pilot lomps . 


Solid connections for 3@ tests 
Ooshed connections for pole test 


CONTACT ALIGNMENT TESTER causes pilot lamps to light when breaker contacts are 
closed. Dashed lines are connections for testing simultaneous engagement and separation 
of each pair of contacts. Solid lines are connections for testing 3-phase (3-pole) breokers 
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Gorge plant in northern Idaho to Spo- 
kane, where steering trailers could not 
be used 

The contractor used two standard 
truck tractors, without body, cab, or 
even windshield. The swiveling car- 
riages were mounted on a metal frame- 
work directly behind the driver. To 
load, the tractors were spaced the 
length of the poles apart, and a small 
mobile crane lifted the poles up onto 
the carriages, one at a time. After the 
poles were chained next to each other 
on the carriages, shorter poles were 
chained on top of them. 

Drivers of the tractors operated ac- 
cording to a prearranged set of signals 
for starting, stopping, and shifting 
gears. They drove in tandem in all 
but the sections of road with sharp 
switchbacks. Switchbacks were 
lengthened by bull-dozers to the full 
length of the poles where necessary, 
so the rear tractor could clear the 
bend. Then both tractors turned 180 
deg beneath the poles and started back 
on the other leg carrying the poles in 
the opposite direction. 

The mobile truck-mounted loading 
crane accompanied the hauling rig to 
unload the poles where they were 
being delivered 


of OCB Contacts 


This device is for this one specific 
test and does not replace instructions 
by manufacturer or equipment for 
testing contact travel speed, interval 
between opening and reclosing of con- 
tacts, simultaneous engagement or 
separation under automatic operation. 

The tester shown in the diagram has 
been used advantageously for more 
than 2 years. It utilizes 2.5-v flash- 
light bulbs, mounted in radio pilot- 
light sockets and 1.5-v flashlight bat- 
teries, All are mounted in 3 x 3 x 9-in. 
case made of plywood, and con- 
nected with four terminal clips. Three 
small holes in top of case expose tip 
ends of pilot lamps. 

To test simultaneous opening and 
closing of each pair of contacts, con- 
nections are made to the breaker ter- 
minal and crosshead, as shown in the 
diagram by dashed lines. To test 
simultaneous engagement and separa- 
tion of all phase contacts, connections 
are made only to the breaker ter- 
minals, as shown by solid lines. 

(Continued on page 160) 
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This new Bulletin not only tells why Preformed 
Dead-Ends are more efficient and more economical, 
but also details how they develop the full strength 
of all grades of strand and conductor without any 
concentrated pressures that could cause conduc- 
tor deformation ... of particular importance with 
all-aluminum conductors. 


@eeeeeseeeoeeeeeeeneeneeeeeneenee 
Preformed Line Products Company 
5349-A St. Clair Ave., Cleveland 3, Ohie. 


PREFORMED LINE PRODUCTS CO. 


5349 ST. CLAIR AVENUE 
CLEVELAND 3, OHIO 


Please send me your new Bulletin 35-200 
Nome___ 
Company __ 
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"More Power <> to You". 


through GENERAL CABLE experience 7 
and know-how in the manufacture 9/7 
+. and application of... 
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Twenty years ago, ALEcTRAL pioneered the 
use of aluminum as a conductor for all pur- 
poses. The name was assigned to wires and 
cables of high tensile strength aluminum, 
engineered as solid or stranded conductors 
for transmission and distribution service. 
Today General Cable can supply all 
types of ALECTRAL, including ALECTRAL-ACSR 
(bareand weatherproof), ALECTRAL Weather- 
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proof ("O.K.”, “Peerless”, “Tip-Top” and 
Polyethylene covered) and ALEcTRAL Insu- 
lated Service Drop and Entrance Cables. 

General Cable manufacturing and 
field experience with aluminum conductors 
well qualifies our engineers to offer intelli- 
gent and practical counsel to the many 
who are planning to use aluminum conduc- 
tor cables on current or future projects. 


GENERAL CABLE 


EXECUTIVE OFFICES: 420 LEXINGTON AVENUE, NEW YORK 17, H. ¥. + SALES OFFICES IM PRINCIPAL CITIES OF THE UNITED STATES 


“ALECTRAL”. OR “ “PEERLESS 28D TP TOP 208 REGISTERED TRADE BARES OF GENERAL CABLE CORPORATION 
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OCB Checking 


(Continued from 156) 


page 


Simultaneous lighting of the flashlight 


bulbs will show simultaneous closure 


of contacts; simultaneous extinguish- 
ment will indicate simultaneous open 


The lag 


contact closure and lamp brilliance or 


ing of contacts between 


between contact separation and lamp 


darkening does not impair the accu- 
racy of the test appreciably for sev- 
(1) Flashlight bulbs re- 
spond faster than 115-v, 50-w lamps 
having filament with higher heat-stor- 
(2) the contacts can be 
opened and closed slowly with manual 


eral reasons 


age Capacity 


operation; (3) relative operations only 


are sufficient and these are indicated 


if the lamps are similar 


If lighting or darkening of the pilot 
lamps is not simultaneous on each 
single pole test, the breaker contacts 
must be adjusted until the contacts 
close and open simultaneously, before 
testing all phase contacts. If the com- 
bination does not and open 
simultaneously, the lift rods must be 
adjusted until the pilot lights act in 
unison 


close 


Photoelectric Recorder Locates Pipe Corrosion 


Locating corrosion in water pipe 
lines of the East Bay Municipal Utility 
District in California has been simpli 
hed 


Electric 


through the use of a General 
This 


same method could be applied to gas 


photoelectric recorder! 
lines or underground conduit runs 
District engineers recently used the 


recorder to make electrolysis 


9%4-m1 


suryv Vs 
of a stretch of 


The 


fied matters by letting it be set up in 


water pipe 


imstrument's sim - 


portability 
automobiles during the test runs 
Each 


1SO0 to 


section surveyed 


WOO ft 


was from 


long and contained 


concrete structures with manholes 


through which wires from the recorder 


were attached to the pipe. Whenever 


a drop in current was noted, corrosion 


was indicated and remedy 


Steps to 


the situation were started. The engi- 


neers performing the tests said the 


photoelectric recorder offered many 


advantages over the potentiometer-type 


indicating instrument 


PHOTOELECTRIC RECORDER simplifies locating corrosion on underground pipe systems. As 


seen 


in picture, the recorder 


was set in automobiles of engineers conducting survey 


Reclamation Saves 98% of Used Connectors 


FRED C. HESS, Distribution Retirement 
& Michigan Elec 


Indiona 


Supervisor, Indiana 


tric € South Bend 


As much as 98% of our used solder- 
less connectors have been salvaged by 
a three-step chemical treatment in- 
volving a stripper, scale remover, and 
finish. 
was repaid in one day's operation 

By this new method 2,000 solder- 
less connectors were treated in 
day and only about 2% 


usable 


The reclamation material cost 


one 
remained un- 
Also the treated items had a 
new appearance which tends to make 
users handle them like new equipr *ni. 
By the former method of reclamation 
(soaking and stirring in kerosene) as 


many as 50% of the items were re- 
jected 
Other 


treated are 


satisfactorily 
bolts, 
Porcelain items 


line materials 


hot-line clamps, 
racks and terminals 
covered with paint are cleaned readily 
by using only the stripper. After re- 
moval from the chemical, porcelain 
is rinsed, dried and then wiped dry 
with a cloth 

Complete metal reclamation process 
involves three steps and solutions: 


1. Stripper. To paint, 
grease or oil, an alkaline stripping so- 
lution is used. Six ounces of the 
powder are added to each gallon of 
water in a metal container and heated 


remove 


between 180 and 212 F. Items to be 
reclaimed are placed in a wire or 
perforated-metal basket and  sub- 
merged in the hot solution for about 
20 min, or until clean. Next, the 
basket with its contents is removed 
and rinsed in clear water. This cléan- 
ing solution can be re-used until too 
much sludge accumulates in bottom of 
container. About 2 gal of solution 
should be prepared at one time. 


2. Scale Remover. To remove scale 
and corrosion an acid solution is 
placed in a 5-gal glazed pottery con- 
tainer. The acid, which comes in 1- 
gal jugs, is mixed half and half with 
water and used at room temperature. 
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Water in some form or other causes more interference with satisfactory | 


cable service than any other one thing. Even small amounts of moisture finding 
their way into cables can put important power circuits out of business. 


Cables in ducts are nearly always exposed to water. Even aerial cables can ~ 
suffer from water. That is why you should use ANHYDREX cables to keep 
your amperes dry. With Simplex Anhydrex rubber insulation you need not use 
a lead sheath. ANHYDREX cables will function satisfactorily even under the 
wettest conditions. 


You can avoid cable troubles on your important network and feeder cir- 
cuits by using Simplex Anhydrex insulation on your cables. In that way you 
assure yourself that your amperes will always be dry. If you would like to know 
more about this dependable, long-lived insulation, simply send a request to the 
address below. 


| 
eS hd tS 


SIMPLEX WIRE & CABLE CO. 79 SIDNEY ST.,. CAMBRIDGE 39. MASS 
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General purpose transformers, 
600 volts ond below; 1-15 
KVA inclusive, single or three 


1500 KVA, Type F Unit Subste- 
tion, 4800 V Delta 60 Cy, 3 O— 


120 208Y, 4 wire 


ONE OF THE WORLDS LARGEST 
MANUFACTURERS OF DRY TYPE 


TRANSFORMERS £ KCLUSIVES y 


1 te 2,000 KVA up te 
15,000 Volts to meet 
Individval Requirements 
DISTRIBUTION 
GENERAL PURPOSE 
UNIT SUBSTATION 
PHASE CHANGING 
ELECTRIC FURNACE 
RECTIFIOGR 

WELDING 

MOTOR STARTING 


450 KVA, Type F Unit Substation, 
4160 V. Delite, 60 Cycles, 3 O— 


120/208Y, 4 wire. 


Years of specialization in the dry type 
transformer field have resulted in a far 
superior product. Being ahead of the 
rest of the field is the natural result of 
continuous effort and research in un- 
covering new materials which are your 
constant assurance of maximum trans- 
former value 

MARCUS DRY TYPE, 
AIR-COOLED TRANSFORMERS 
ARE SAFE —No explosion or fire 
hazards. No fire proof vaults. Class 
B and C heat proof insulations 
ARE ECONOMICAL — Lower cost 
installation and operation, negligible 
maintenance 
For the transformer that’s second to 
none, specify MARCUS. 


TTT Caire 


PRS a ee 


ie ie 
30 MONTGOMERY STREET 
HILLSIDE 5, NEW JERSEY 


After items in wire basket have been 
removed from “Stripper” and rinsed, 
they are submerged in “Scale Re- 
mover” for 4 or 5 min after which 
they again are rinsed in clear water. 

3. Finish. To give new-finish luster 
to cleaned brass, bronze or copper 
items, 2 gal of an acid solution is 
placed in a 5-gal glazed-pottery con- 
tainer and used at room temperature. 
Items in wire basket are flash dipped, 
usually for 2 to 5 sec, but the process 
is repeated if necessary. Then they 
are rinsed in clear water, and spread 
on cardboard to dry. 

The three solutions do not evapo- 
rate readily and can be left in covered 
containers between times of use. A 
precaution—obviously chemicals like 
these, powerful enough to clean metal, 
should not be allowed to contact the 
skin or eyes. 

The chemicals for a year’s supply 
cost approximately $30. Containers 
and electric hot plate cost approxi- 
mately $40. Entire cost of equipment 
and a year’s supply of chemicals are 
more than regained in one day's re- 
clamation operation. 


Recording Voltmeter 
Checking Device 


L. C. ENGLISH, District Meter Supt, Vir- 
ginia Electric & Power Co, Alexandria, 
Va. 


To further check the accuracy of 
recording voltmeters, the Virginia 
Electric and Power Co has constructed 
an automatic means of acquiring a 
variable voltage. This equipment saves 


Radio 
filament 
transformer, 


| lzoy| | 
geaaee 
———a,titite— 
l2v | 
Voltmeter -+-»<V) 
under test | | 
a ee 


120/108 V 
output 


RECORDING VOLTMETER accuracy is fur- 
ther checked by inexpensive equipment con- 
nected as shown in the diagram 


considerable time in checking instru- 
ments to determine whether they re- 
spond to a change in voltage. Because 
of friction and dirt, meters sometimes 
draw a straight line or make the 
(Continued on page 167) 


July 14, 1952 @ ELECTRICAL WORLD 





Now...There’s an 
0-65 Clamptop 


e For Any Voltage 22 to 69 KV 
© For Conductor Y% Inch to 1/2 Inch 
° For Pintype or Line Post 


Now you can have the modern successor to the tie 
wire - - the O-B Clamptop - - for any voltage from 22 
to 69 kv, and any size conductor cable from |, inch to 
1!4 inch, either in the conventional pintype design or 
the line post. Voltage, conductor diameter, or insulator 
style, are all now fully accommodated in the Clamptop 
category 


With Clamptops, loose connections at the insulator 
head, slipping conductors and strand chafing are 
ended. A man without special skill, using a common 
hand wrench, can make up the ‘“‘tie’’ in considerably 
less than a minute, and make it better, stronger, and 
more lasting than the best-installed long-wire hand 
tie. If lines must be worked with hot tools, the Clamp 
top is outstanding in its simplicity, speed of handling, 
and much greater safety. 


If you feel that the established pintype insulator 
design - - regular or post - - can’t be improved upon, 
you haven't investigated the Clamptop. It’s simple to 
handle, saves valuable time, and produces a better job 
at each point of support - - and it is now available for 
free choice in the complete 22-69-kv range. By sub 
stituting a secure clamped connection for an insecure 
tie wire, you gain a long list of practical advantages 
Specify O-B Clamptops on your next line project and 
see for yourself 
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When You Figure Years Fer Dollar 


..- here’s a real bargain! 


e If you ask, ‘“‘Will this station in 
sulator fit my system standards?”’, 
the answer is easily found, ag the in 
dustry closely defines measurable 
factors 

If, however, you were to ask, ‘“‘How 
long will this station insulator give 
satisfactory service?’’, there is no 
simple answer at least not until 
those years have passed 

Be sure to distinguish between 
what can and what can’t be meas 
ured when you buy station insulators 
Likewise be sure to recognize that 
time actually determines your real 
money's worth. And, years of per 
formance can’t be covered in a speci 
hication 

Most O-B station insulators are 
bought on repeat order, today, by 
men who have had their chance to 
gauge their money’s worth. For a 
genuine bargain, figured in years per 
dollar, equip your stations with O-B 
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MAXIMUM 


MAXIMUM VALUES 


- «An Arrester Rating You Can Trust! 


Assume a large group of lightning arresters that 
have passed factory inspection and are ready for 


shipment. Possibly one just passed - - that would 
be normal expectation - - and all the rest are better. 
But, you use these arresters one-at-a-time. Is the 
one you are looking at the poorest, the best, or the 
average of the group? It would be well to know this, 
especially if the spread of performance is wide, be 
fore trusting it to protect a valuable transformer. 
You have no answer to the question if your ar 
rester is rated in terms of average performance. 
Average values don’t imply that you will get an 
average specimen - - in fact they admit considerable 
departure from what you think you may have. 


When you buy an O-B Thorex arrester, however, 
its rating is realistic - - in fact it is pessimistic! We 
rate just one unit. This is the poorest that will pass 
inspection. O-B arrester ratings state MAXIMUM 
values, not average. Every single Thorex arrester is 
as good or better than listed. Obviously, practically 
all are better. And even the MAXIMUM Thorex 
arrester is the biggest dollar’s worth of protection 
that you can get. 

When you put a lightning arrester to work, know 
what it will do. This means buying an O-B Thorex 

the only arrester sold under MAXIMUM 
ratings. 


Ohio Breau 


MANSF IELD 


OHIO, U 





DOES THIS SECOND UNIT 
MAKE SENSE? 


fee 
Ut ate a 


cy 


a 
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Let's say you build a primary d 


listribution deadend at 4,000 volts, figuring at 
least 15 years’ life, and using a single 6-inch suspension unit. Urban residential 
power consumption has increased 3!» times in only 13 years, and the rate of in 
crease is quickening. Will 4,000 volts do the job, not in fifteen years, but perhaps 
five years? If voltage goes up, a second insulator unit must be added to the dead 
end. Is it wise to build that deadend twice when once would have finished the job? 

What does it cost in time to rebuild this deadend, probably hot? What is 
involved in getting rid of an extra five inches of sag imposed by the second unit? 
Will these costs look good compared to a couple of extra dollars spent originally? 
That's all we're talking about 

In other words at the time of original construction does this second insulator 


unit make sense 





Voltmeter Checking 
(Continued from page 162) 


voltage regulation look better than it 
actually is. 

The equipment used for making up 
the checking device consists of a time 
switch and a 120/12-v transformer. 
The l-rpm motor of the time switch 
was replaced with one running 60 
rpm, and the trip levers on the clock 
dial were arranged to give twenty 
minutes on followed by twenty min- 
utes off. 

The secondary of the transformer is 
connected in series with the volt- 
meters under test to buck the applied 
voltage; the primary winding is con- 
nected across the line through the 
contacts of the time switch. With a 
supply of 120 v, the meter under test 
would receive 108 or 120 v, a dif- 
ference of 12 v. 


Inventory Board 
Counts Transformers 


R. D. ALEXANDER, Electric Mointe 
nance, San Diego Gas and Electric Co, 
San Diego, Cal. 


Running physical inventory of dis- 
tribution transformers returned for re- 
pairs, repaired, and tested and ready 
for use is a simple matter with the 
aid of a transformer inventory board 
developed by San Diego Gas and Elec- 
tric’s electric shop. The board pro- 
vides an accurate count of 24 types 
of single and three-phase transformers 
from ratings of 3 to 200 kva and 4 kv 
on up. 

The board is made from ordinary 
%-in. plywood ruled off vertically and 
horizontally in one-inch columns. 
Transformer types, including all the 
common voltage ratios and winding 
arrangements, are identified across the 
top by code letters. Size is indicated 
down the left side. Each rating has 
three vertical columns — indicating 
transformers that are |) to be repaired; 
2) being repaired or tested; and 3) 
ready for use. 

Small hooks in each of the squares 
carry round tags representing the 
number of transformers of that size 
and voltage rating—yellow tags one 
transformer, green five, and red ten. 

For the two or three most common 
ratings, of which three or four hun- 
dred may be in the yard at one time, 
the hook carries a white tag with the 

(Continued on page 170) 
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S-T-R-E-T-C-H Allocations 


of Critical Materials 


Cut Your. Labor Costs 


Increase power capacity for expanded produc- 
tion in your present plant or effect maximum 
economies in material and labor costs in wiring 
the new plant. Distribute only high voltage 
(460-575). Step down voltage (230-115) at point 


Stock sizes: 50 V.A. to of use with Jefferson air-cooled Power Circuit 
15,000 V.A. 460/230 Volt §=—- Transformers. 

Pri. — 230/115 Volt. Sec. 

575 Volt Pri. — 230/115 

Volt Sec. 


High voltage power distribution pro- 
vides greater voltampere capacity with no 
increase in copper wire and steel conduit 
sizes. You stretch your copper and steel 
allocations, save wiring costs, maintenance 
costs, and installation time. 

Long life, economical Jefferson Power 
Circuit Transformers can be mounted di- 
rectly on, or adjacent to, machinery or 
point where low voltage is required. No 
special vaults are required. Ample wiring 
compartments and both 1/2” and 3/4” 
knockouts are provided for rigid or flex- 
ible conduit connections. 

Investigate now. See how you can mod- 
ernize power distribution and stretch 
critical material allocations by installing 
Jefferson Power Circuit Transformers. 
Write for Bulletin 501-15. 


JEFFERSON ELECTRIC COMPANY 


Bellwood, Illinois 


JEFFERSON TRANSFORMERS 





Now!...a complete line of 
Pinco strain clamps 
to provide quick, easy and 
|_ positive clamping of 
aluminum conductor 
in distribution line 
construction 


Clamping Aluminum Conductor presents no problem when you use Pinco Strain 
Clamps, for they incorporate all of the features which provide for quick, easy 
installation at low cost. Although these Clamps were designed primarily for Alumi- 
num Conductor on distribution lines, they are equally well adapted for use with other 
types of conductor in their cable seat range. 

Anticipating the trend toward the growing acceptance and use of Aluminum Con- 
ductor, Pinco Engineers were charged with the responsibility of designing Strain 
Clamps to accommodate this new type of conductor . . . the first to be offered to the 
industry. Such action is indicative of Pinco’s forward looking policy of designing its 
products to meet both present and future 
industry requirements . . . proof too that 
Pinco planning, like Pinco products, is 
always “RIGHT ON THE JOB.” Remem- 
ber this whenever you specify and pur- 
chase Insulators and Line Hardware. 

All of these clamps are available for prompt 
shipment. We suggest you order them on the 
same requisition with your Pinco 1510 Insula- 


tors (the 6” disc that is built like a transmis- 
sion insulator). 
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TYPES 
AVAILABLE 

FOR CLAMPING @ 

ALL SIZES OF 


EITHER ALL-ALUMINUM 
Pee Bay Be OR ACSR CONDUCTOR 


Linemen Like to Work with 
Pinco Strain Clamps — 


HERE'S WHY... 
i Easy to blanket when working lines “hot."* 


Entire clamp is confined to an area 7 inches square. 


@ Excellent snubbing action, making them “easy” 
“on the conductor. 


S Gentle “wave form” seat provides maximum conductor grip. 


' 2 “Come-aiong™ attachment is provided in oll five clamps 
PINCO L 4485 ae, for easy installation of conductor. 


& Quadrant type design of 4550, 4468 and 4485 allows 


continuous “running” of conductor—eliminates necessity of 
cutting the conductor at strain points to make 


RCM ARI AL TELNAES EAS OS 


“jumper” loops. The same applies to snail shell design 
of 1921 and 4536 clamps. 


& Quadrant type clamps Nos. 4550, 4468 ond 4485 can be 
supplied with aluminum liners. 


ey Constructed of highest quality malleable iron and forged 
steel properly treated then hot-dip galvanized. Have 
Steel U-Bolts and Cotter Bolts, hot-dip galvanized, 
Spring Brass Cotter Keys. 


PL itee ae Cees 


he Percelain Insulator Corporation 
LIMA, NEW YORK 


Soles Agents: JOSLYN MFG. & SUPPLY CO. 
Offices in Principal Cities 
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DONT GAMBLE! 


Y Improved thermal endurance 
v High dielectric strength 

Y Excellent thermal conductivity 
Vv Top tensile strength 

V Rot repellent 

VY Resists chemicals and acids 

Y Good moisture resistance 


GLASS VAR is available in rolls, sheets and tape. 


ELECTRO 
* 


TECHNICAL PRODUCTS 


You will find these other Class “B” Electro 
products tops in quality and performance 


VARNISHED ASBESTOS CLOTH 
VARNISHED QUINORGO ASBESTOS PAPER 
QUIN-GLASS HI-TEMPERATURE INSULATION 


Electrical equipment manufacturers are invited to use our Special 
Service facilities. Write or phone and we'll be glad to help you 
with your problem and send you technical data, samples, etc. 


You may buy with confidence when you buy 


ELECTRO-TECHNICAL PRODUCTS 


DIVISION OF SUN CHEMICAL CORPORATION 
NUTLEY 10, NEW JERSEY 


©T. M. Rea. U. S. Pac. Off. by Owens Corning Fibergias Corp 


Inventory Board 
(Continued from page 167) 


proper multiple of one hundred 
written on it to keep the number of 
tags on one hook within a reasonable 
number. For example, if 447 trans- 
formers of one rating are in the yard 
ready for use, the hook will carry a 
white tag with “400” written on it, 
four red, one green and two white 
tags. 

Use over the past eighteen months 
has shown the board to be accurate 
and a big help in maintaining close 
control over operations of the repair 
shop. It has also served as an ex- 
cellent means of watching transformer 
stocks for impending shortages of par- 
ticular ratings so they can be ordered 
well in advance of need. 


Silicone Grease 


For Contact Surfaces 


LLOYD K. YERGER, Genera! Foreman, 
Niagara Mohawk Power Corp, Buffalo, 
N. Y. 


Use of a silicone grease on certain 
types of contact surfaces is providing 
Niagara Mohawk Power Corp with 
these operating benefits: 

1. Improved conductivity by re- 
duction of oxidation 

2. Protection against moisture if 
not exposed to weather 

3. Can be applied and handled in 
warm or cold weather. The grease 
does not “run-out” in hot weather. 

The grease is used to moisture- 
proof transmission line splices. It is 
applied to blades of disconnect switches 
and contacts on socket-base meters 
to prevent oxidation. In standard, 
rubber-insulated, high voltage cable it 
is used to obtain a moisture barrier. 
The silicone compound does not pro- 
vide a conducting path when it de- 
composes at about 350 F, but forms 
silicon dioxide. 

The silicone grease is non-toxic and 
does not affect rubber, bakelite or 
vinyl materials. It has the character- 
istics of a leather preservative, and 
for this reason it is used to extend 
the life of linemens’ belts. Because 
heat or high pressure tend to decom- 
pose the grease, it should not be used 
as a lubricant. 

This silicone grease, called DC-4, 
was obtained by Niagara Mohawk 
from Dow Corning Corp., Midland, 
Mich. 
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Free Booklets 


tell all about aluminum wire 


Ger the full facts about United States —_ kinds, plus property tables. In addi- 
Rubber Company’s Aluminum Wires tion, there is a table showing how 
and Cables. These two clearly written, “U. S.” Aluminum wire’s insulation 
informative booklets are packed with _ properties compare with Underwriters’ 
data on specifications, standards, Laboratory Standards. 

photographs showing stripping, join- These booklets are FREE. Send 


ing, soldering—installation facts of all for your copies today! 


United States Rubber Company 


Electrical Wire and Cable Department 
1230 Avenue of the Americas 


ROCKEFELLER CENTER + NEW YORK 20, N. Y. 
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1-T-E CIRCUIT BREAKER CO. 
Switchgear Division, Dept EW 
19th and Hamilton Sts. 
Philadelphia 30, Pa 


Please send me the catologs which | hove checked: 
Catalog Section 1003 
Catalog Sections 1104, 1304, 1404, 1504 
Catalog Section 6004 

NAME 

TITLE 

COMPANY 

ADDRESS 

CITY ZONE STATE 





1-T-E CIRCUIT 
Oe Tal-t-il-lamilae me Wedel ots 


1-T-E CAN SUPPLY INDOOR AND 
OUTDOOR EQUIPMENT IN RATINGS: 


15,000 to 100,000 amperes interrupting 
600 volts a-c, 250 volts d-c 

to 6,000 amperes continuous, a-c or d-c 
to 10,000 amperes continuous, d-c only 


Expansion or modernization of your electrical 
distribution system calls for detailed analysis. 
Before you can properly select your system 
and epnent. you must consider such impor- 


tant factors as load, power supply, circuits, 
protection, and reliability. 


This means getting down to fundamentals. 
And, fundamentally, system reliability depends 


on circuit breaker protection. That's why it pays 
to think of your switchgear requirements first 
of all as circuit breaker applications. 


Follow these three simple steps when plan- 
ning your switchgear layout. You can then be 
sure that the circuit breakers you buy will 
provide the protection you need: 


® KNOW YOUR APPLICATIONS —their load characteristics, protec- 


tion requirements, need for continuity of service; 
® KNOW THE CIRCUIT BREAKER features and functions that will 
satisfy all application requirements; 


® KNOW THE MANUFACTURER —his ability to help you solve your 
problems and provide the best breakers for the job. 


work with you on any switchgear problems. Get 
to know him. Give him a call—today. 


I-T-E experience and specialists are at your service. 
Your local I-T-E application engineer will gladly 


VOLTAGE SWITCHGEAR 


BREAKER COMPANY - 19'* AND HAMILTON STS. + PHILADELPHIA 30, PA. 


Eastern Power Devices, ltd., Toronto « Export Safes: Philips Export Corp., N.Y. 17, N.Y 





INDUSTRIAL APPLICATIONS 


General Electric Co 


PROCESSING VAT LINING being arc welded by new hand equipment which provides auto 
matic flow of filler metal enabling operator to speed up inert arc welding where filler metal 
must be added. Nearly half of previous finishing costs have been eliminated by this method 


New Arc Welding Method 
Cuts Finishing Costs 30-50% 


A 30 to S$0% reduction in finishing 


costs has resulted through the use ot 
new automatic-flow inert arc welding 
at the Cherry-Burrell Little 
Falls, New York 

This 
steel coolers, processors, farm tanks, 
and pumps to precise 
enginecring 


Corp, 


firm manufactures stainless 


Sanitary and 


specifications Finishing 


Infrared Ovens Solve Production Problem 


operations have traditionally ac 


counted for two-thirds of its fabrica 
tion costs 

the adoption of this equipment has 
eliminated nearly half of these finish- 
ing costs. The new welder allows the 
operator to control a continuous flow 
of filler-metal automatically by means 
finger mounted on the 


ot a switch 


Cleveland Electric iiuminating Co 


PREHEAT OVEN at left brings metal up to proper temperature for perfect bond with insulating 
vernish. Motors move to vornish dip tonk (center) then to infrared baking oven ot right 


174 


torch, producing a smoother, less 
metal-consuming weld. 

Prior to its adoption, the fabrica- 
tion was done with conventional metal 
arc welding equipment. Considerable 
excess metal, added to each weld, had 
to be removed with a 36-grit grinding 
wheel and the weld polished with a 
90-grit wheel. 

Welds on sanitary vessels must be 
free from porosity and pinholes. When 
pinholes have to be filled after the 
polishing operation, it results in addi- 
tional finishing expense. The new 
welder leaves almost no pinholes, ac- 
cording to R. F. Mager, plant process 
enginecr 

Designed to be used with gas 
shielded arc welders, the gun is basi- 
cally a manual water-cooled inert-arc 
tungsten holder to which has been 
added a control switch and a gear 
assembly for pulling the filler metal 
from the spool to the arc through the 
gun 

To operate the new equipment, the 
operator merely presets the desired 
filler-wire speed by means of a rheo- 
stat and then strikes the arc as though 
it were a normal inert-arc torch. As 
soon as a molten pool has been estab- 
lished in the base metal, he pulls the 
trigger on the gun and the wire feeds 
into the arc. To stop the wire feed 
at any time, even during welding, he 
has only to release the trigger. 

Rated at 250 amp, the gun accom- 
modates tungsten from 0.040 to 5/32 
in. in diameter and up to 7 in. long. 
It can be used with either argon or 
helium. 


Versatile infrared ovens have in- 
creased production and improved the 
quality of rebuilt electric motors at 
the Elliot Electric Co, Cleveland, 
Ohio. A uniform bake is possible in 
hours less time than was required with 
the fuel-fired convection ovens for- 
merly used. Accurate temperature 
control over a wide range—up to 400 
F—is obtained. 

Unlike most infrared installations, 
the ovens are not geared for high 
quantity production of uniform sized 
parts or assemblies. The motors to be 
rebuilt vary in size from tiny 1/60 hp 
with frames only 2% in. in diameter, 

(Continued on page 178) 
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[| } Catalog No. 700 | UNISTRUT Sample [') Wall Chort 
Ni siaqrncicncinsicntiiigsichcntannncenteninccinnstitstsontiniiiseipiiiamanttatsichtbiiaies 
Compony __ or wcabitepistediceapeligdlniiaiaedidiadaaiiatiaateeinahaiaeTs 
Address ___ 


City ———— 





Bic 


NEW simplified 


Recording Potentiometer 


by WESTON 


built to the same high standards of 
accuracy... sensitivity... durability 


as all instruments bearing this name. 


Chart frame swings ovt fu “4 180° on 
straight pivots, chert r ing in time 
sequence Cherte aa aa d in 
matter of » 


speeds changed by simple screw- 
driver adjustment. Ranges quickly 
changed, too, by simply inserting correct 


range stondard 


‘WESTON Spahamonl 


INDICATE . 





With this new high-speed Recording Potentiometer 
WESTON sets a new pattern for sound, simplified 
design .. . for simplicity and economy of mainte- 
nance .. . and for sustained high accuracy and sen- 
sitivity. With fewer components . . . with all assem- 
blies greatly simplified and quickly interchangeable 

. with all adjustments including range changes 


made quickly on-the-line . .. with new compactness, . 


4 
Chart installation is Cimpler — with 
new accessibility, and no loose parts to handle, chart 
can be installed in half the usual time. The chart drive 


has been simplified, made more positive, too. 


os 
chert speed changes ore Gimpler— 
exclusive multi-speed chart drive permits instant selec- 
tion of five different speeds with ordinary screwdriver. 
Speeds doubled or quadrupled by two simple gear 
changes. 


Changing ranges is Cimpler — you just 


insert correct range standard and tighten with screw- 
driver. Reference junction compensation changed in 
like manner. No soldered connections used. Universal 
slide wire needs no changing. 


ruggedness, and sustained high accuracy . . . this 
modern instrument will cut costs, and eliminate 
headaches wherever instrumentation is involved. 
You will want all the facts. Ask your local WESTON 
Representative, or write direct... WESTON Elec- 
trical Instrument Corporation, 617 Frelinghuysen 
Avenue, Newark 5, New Jersey . . . manufacturers 
of Weston and Tag Instruments. 


quickly, easily filled without removal, or taking instru- 
ment out of service. Pen won't clog, never pumps or 
syphons-off, needs no priming after initial starting. 
One-piece pen carriage has oil-less bearings and is 
driven by woven stainless steel cable. 


a Simplified so oes 


amply proportioned for strength and rigidity, to main- 
tain mechanical alignment under tough usage. 


All maintenance is ‘Qimpler — plug-in 


type amplifier, for example, removed in a jiffy. Liberal 
use of oil-less bearings reduces lubrication problems. 
No on-the-job soldering required. 





Infrared Ovens 


(Continued from page \174) 


to 250 hp and over. Whether large 
or small, each motor gets a perfect 
three-coat finish of insulation varnish 

Since baking-time is determined by 
each motor'’s and the type of 
varnish used, a day's run with each 
motor a different size could be an 
efficiency man’s nightmare 


size 


It is not 
so with versatile infrared 

The varied production is kept in 
high gear by a toy-sized infrared oven, 
to accommodate fractional horsepower 
motors, and two large ovens for 
The 
one to pre-heat and the 
bake, have lamp banks 


mounted in movable sides with tracks 


motors from one horsepower up 
big ovens 
other to 


and rollers to adjust for motors of all 
diameters. Switches to cut individual 
lamp rows match baking heat to the 
motor size. When baking small motors 
with this set-up, as few as 25 percent 
of the lamps can be used 

Burned-out motors are first stripped 
Then 
are blasted clean with a power 
ful air Next, the motors are 
rewound and placed in the infrared 


pre-heat oven for a short time. This 


of old insulation and windings 
they 


hose 


Electric Trucks 
Up Storage Efficiency 


Materials handling by 15 electric 


trucks throughout Continental Can 
Co's plant at Mifflin Borough, Pa., in- 
sures efficient use of storage space and 
aids quick handling of materials in 
storage and from station to station 
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process insures a perfect binding of 
insulating varnish to metal 

From the pre-heat 
move to a varnish dip-tank, sunk in 
the floor, and then to the infrared bak- 
An overhead monorail sys- 
tem conveys motors about the plant 
and in and out of ovens 

Flexibility in the baking process of 
infrared ovens saves a great deal of 
time. Larger motors, requiring longer 
baking time, are placed at the rear of 
the oven. Smaller motors are placed 
near the doors. When time's up for 
the little fellows, the oven doors are 
opened and they are removed. Bak- 
ing process of the larger motors is not 
disturbed. More small motors can 
then be positioned in the oven 


oven, motors 


ing oven 


Baking time for the big motors used 
to hold up production for the whole 
shop. With infrared the oven can be 
opened any time and the motors re- 
moved with practically no heat loss re- 
sulting 

The 
fractional 


small infrared oven, for the 
horsepower motors, uses 
125w lamps totaling only 3 kw. The 
pre-heat oven operates on 22% kw 
with 250 and 37Sw lamps; and the 
baking oven uses 30 kw with 250w 
lamps 


Electric trucks are quiet and safe, have 
long life, and are low in operating cost 
Picture shows truck moving collapsed 
cardboard containers in plant storage 
room. Pallets aid high stacking. K. P. 
Allen, Industrial Power Engineer, 
Duquesne Light Co, Pittsburgh, Pa. 


INDUSTRIAL BRIEFS 


Preheating insulating transformers at 
Line Material Co, E. Stroudsburg, Pa., 
with battery of 375w infrared lamps 
in gold plated reflectors, removes all 
moisture and effects a better seal with 
the hot compound. Transformers are 


heated in their casings for 2 hr prior’ 


to filling them with insulating com- 
pound. Compound is heated in elec- 
trically heated 4400w pitch pot having 
14-hp motor for stirring compound. 
An additional 250w infrared lamp is 
used to keep compound from clogging 
up outlet pipe of pot. After filling 
with compound, transformers are 
again placed under the infrared lamps 
for about 25 min to prevent too rapid 
cooling and to aid in removing bubbles 


trom compound. Blow torch method 
formerly used was slow and did not 
provide uniform heat. 


Air conditioning raised hosiery pro- 
duction 15% during first 7 mo it was 
installed at Ardmore Hosiery Mills, 
Andalusia, Pa. Machines require ad- 
justments at less frequent intervals 
with controlled temperature and hu- 
midity. Hosiery is produced in uni- 
form length because contraction and 
expansion of machine parts and knit- 
ting materials are eliminated. Where 
seaming and inspection operations are 
made it prevents stuffy weather from 
causing let-ups in top production 
speed. Fewer rejects occur and em- 
ployees have no tendency to take 
“days off.” Equipment requires 3314 
hp for 5000 sq ft factory area. A 9.5 
kw heating cabinet is used to preset 
knitted hose. L. Albertson, Applica- 
tion Engineer, Philadelphia Electric 
Co. 


Soldering fishing rod line guides by 
induction heat at Horton Bristol Mfg 
Co, Rockville, Conn. cuts time re- 
quired from 19 sec to 1.5 sec each. 
Six operators now do work of 35 
required with former gas operated 
hand torch method—wire soldering 
one guide at a time. Now 10 guides 
are dipped in solder paste and posi- 
tioned in heater. When switch is 
closed a predetermined and accurately 
controlled heat is applied to the guides 
for 6 sec. Including time for loading 
and unloading jigs, applying solder 
and positioning jig in heater, complete 
cycle takes just 15 sec for 10 finished 
parts. One operator works at heater 
while five others apply flux, silver 
solder, pack and unpack jigs. Service 
by Connecticut Light & Power Co. 
G. E. Electronic Heater. 


Comfort heating with two 30-kw space 
heaters (mounted at worker level) for 
open lean-to type structure, permits 
all-weather operation of dip tank paint- 
ing at Macomber, Inc, Canton, Ohio. 
Heaters have 3-phase explosion proof 
motors, since a highly inflammable 
thinner is used—providing a rust pre- 
ventative coating on fabricated steel 
trusses. Formerly, this operation was 
suspended when outdoor temperature 
reached freezing. Now the work can 
be performed when the outside tem- 
peratures fall below the zero mark. 
G. W. Craiglow, Industrial Power En- 
gineer, The Ohio Power Co, Canton, 
Ohio. 
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Good 
Engineering Counts 


— ESPECIALLY WITH 
3500 HP AT STAKE 


HESE 3500-HP, 3582-RPM MOTORS are driving boiler-feed 
ye besos in a midwestern power plant. They were purchased 
only after a thorough check of Allis-Chalmers two-pole cage motor 
design details. And their operating reliability has proved that A-C 
engineering can meet the requirements of the largest boiler-feed 
pump drives in the power industry. A-2806 


GET THE INSIDE STORY — For more information about lerge two- 
pole motors, ask your A-C representative for Bulletin 0587550. Smaller coge 
motors ore described in Bulletin 5187693. Allis-Chalmers, Milwaukee 1, Wis. 


ALLIS-CHALMERS 
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Here are Some of 
the Features 


* Separate steel balancing rings 
to provide dynamic balancing 
without weakening the end rings. 


® Dew-drop bars that give better 
performance and stay tight in the 
rotor core slots. 


® Forged end rings, drilled to 
receive the cage bars. 


® Oxygen-free copper or deoxi- 
dized copper-base alloy bars and 
end rings to prevent embrittle- 
ment from silver-brazing. 


® Air distribution arrangement 
that eliminates hot spots in both 
the stator and the rotor. 


® Ring-oiling adequate for pro- 
longed emergency operation with- 
out forced-feed oiling. 


® Equalizing air pressure cham- 
bers in the bearing housings to 
positively keep oil out of the 
motor windings 
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offer all these features... 
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WAGNER ELECTRIC CORPORATION 
6456 Plymouth Ave. « St. Louis 14, Mo., U.S.A. 


a i 


BRANCHES IN 32 PRINCIPAL CITIES 
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Distribution Transformers 


NEW HIGH VOLTAGE 
BUSHING 


Wagner—pioneer in the use of tank wall mounted bush- 
ings—has developed a new high voltage bushing that 
means faster, easier, safer permanent transformer con- 
nections. FASTER— because the conductor is simply pushed 
in to the connector and tightened with a few turns of the 
knob . . . EASIER—no tools are needed . . . SAFER—the 
knurled knob is insulated to protect the lineman from 
accidental shock when tightening the terminal. 


2 


SHUR-SEAL COVER 


Here's true sealed-tank construction! Covers are sealed 
to the tank with the Wagner SHUR-SEAL Clamping Ring. 
“Breathing” is completely prevented—no loss of oil can 
occur during shipment or handling. The SHUR-SEAL Ring 
maintains equal pressure all around the cover—yet per- 
mits easy accessibility by loosening a single corrosion- 
resistant bolt. 


FORM W CONSTRUCTION 


Wagner Form W Construction, with preformed cores of 
cold rolled, oriented grain steel, permits a liberal design 
in small size, light weight transformers that give excellent 
electrical performance. Core and copper losses are low 
. . . voltage regulation is good . . . exciting current is 
extremely low ... and short time overload capacity is 
high. Form W Transformers pay dividends in longer 
service life. 


INHIBITED OIL 


Wagner pole-type distribution transformers are filled 
with inhibited oil, thus reducing oxidation to a minimum 
and retarding the formation of acids and sludge which 
ultimately cause its deterioration. This inhibited oil, in 
combination with the sealed tank construction provided 
by the Wagner SHUR-SEAL cover clamp adds years to 
the servicefree life of Wagner distribution transformers. 
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VERSATILITY of new liquifier is demonstrated by J. E 
Southern California Edison, who concocted a special dish by whipping 


an egg with a jor of spinach 


Shull of 


SELLING TECHNIQUE for deep fat fryers was subject of a lecture 
by Mrs. Marjorie Millie of Graybar Electric Co 


She also showed 


how to sell blenders and coffee makers 


Pacific Coast Dealers Learn to Sell Dramatically 


Emphasis was dramatic 


when the home economics committee 


on the 
of the Pacific Coast Electrical Associ- 
ation gave members a course in selling 
recently at Southern California Edison 
Co's Living Center in Santa Ana 
During the three-day workshop, more 
than 100 appliance dealers and store 


icmonstrators 


from __ the 


Orange 
area watched demonstrations, 
stressed showmanship, cus- 
tomer participation, and appliances in 
clion 


( ounty 


which 


Some of the showy techniques 
employed are shown in the accom- 
panying illustrations of a few of the 
tunts devised to catch and hold atten- 
tion of potential buyers 


Water System Sales 


L. L. KOONTZ, 


Appalachian Electric Power Co 


in 1951, 4,653 auto- 
water systems were sold in the 
the Appalachian 
This was the ac- 
promotion cam- 
paign put on by the company and in 
which 667 profited. AEP 
does directly. Products of 
70 manufacturers are represented in 
the total of sales in the 13 districts of 
the company. 

Of the 4,653 systems sold, 3,942 
were recorded by motor size. Of 
these, 1778 were 44 hp and 1,228 %4 
hp, together eaten over 75% of 


In 4 months 
matic 
service territory of 
Electric Power Co 


complishment of a 


dealers 


not sell 
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“MAGIC ACT” by E. M. Tallon of Edison Co shows dealers how to demonstrate longevity of 


electric water heaters. 


During talk he produced three cylinders from a fourth 


Indicate Dealer Enterprise 


the sales recorded by size. Motors of 1 
hp and less accounted for nearly 99% 
of them. 

Examination of the sales record as 
tabulated by makes of systems sold 
in the 13 company districts gives em- 
phasis to the importance of the local 
dealer in reaching the rural market 


How Sales of Water Systems Compare 
by Makes ia A E P Co Districts 


——Company Districts—— 
$678 


g 9101112913 
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* indicates two mokes ti 
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In total of sales in all districts one 
make was first by a large margin. But 
it was first in only 4 of the 13 districts, 
was tied with another 2, and was be- 
hind in 7, as is shown by the accom- 
panying table of standings in which 
the different makes are designated by 
letters, A, B, C, etc. which indicate 
rank in total sales. For instance, in 
district No. 2, make F is first, although 
6th in total sales. These standings in- 
dicate how different makes were 
pushed in the local markets by deal- 
ers. The large differences in sales of 
the same make in the various company 
districts are a revealing index of dealer 
enterprise. 
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1. Flanged Mounting Base. 
2. Free Swinging Clamp. 
3. Easy Shaft installation. 
4. Easy Adjustment. 


Heres an Easter Way 


to install Gang-Operated Switches 
CHANCE WN-YN SWITCHES 


permit quick installation of interphase shaft without “threading” 


Vou Kaow 17:3 FCN] when you spectty CHANCE 


A-B- CHANCE CO- 


CENTRALIA, 
SAN FRANCISCO, CALIFORNIA 


C€52-10 
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Chance Tilting Insulator Switches for out- 
door gang operation give you always reliable 
switching under all conditions. The reason? 
. . . Such operating advantages as the exclu- 
sive Compensator Control Mechanism that 
means positive performance under all condi- 
tions--‘‘Crow Bar’’ Leverage that breaks 
heavy ice with ease--Compensation for struc- 
tural warpage—and New Ease of Installation. 
WN-VN Switches are easier to install than 
any other gang-operated switches. The arrows 
in the illustration above point out the features 
that make installation simple. 


1. The flanged base has double slots and 
slotted holes for ready installation on all 
standard construction. (Front mounting 
brackets are supplied for steel structures.) 


2. The clamp on each switch swings open to 
permit the interphase shaft to be laid in posi- 
tion after the switch units are mounted. 

3. The interphase shaft bar is then inserted in 
all three phases at once—-without the neces- 
sity of “threading” through small fittings. 
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MISSOURI 


4. Easy adjustment (only necessary under 
unusual conditions*) is accomplished by pull- 
ing the stainless steel pin which connects the 
compensator control rod, loosening the lock 
nut (4), and turning to adjust. 

All control connections on Chance WN-VN 
Switches are made with clamp type fittings 
for maximum flexibility. 

Rugged “torture rack” tests prove that the 
performance of these switches is not affected 
by any conceivable warpage of cross-arms 
Ice tests prove their exceptional ability to 
open and close without difficulty when coated 
with over 34” of hard, clear ice. Chance WN- 
VN Switches can be isolated, while energized, 
with Hot Line Tools for live line maintenance. 
For reliable switching plus time saving in- 


stallation advantages, specify Chance Type 
WN or VN Switches. 


Send for complete catalog information or test 
data or consult Section 11B of your Chance 
catalog. 

*All WN or VN switches are factory adjusted for 
proper contact and gap clearance before shipment. 


=>. 


Chance Type 
VN 200 Amp. 
Switch. A 
two-insulator 
tilting type 
switch built 
for service 
and economy. 
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| look to, [FJ 


Since 1909, the job of The Electric 
Products Company has been to 
create and develop special electrical 
rotating equipment . . . motors 

and generators to do existing jobs 
better or to reach into new helds 
to do jobs that couldn't be done 
before. The natural “by-product” 
of our more than 40 years of 
specialization is that you get 
equipment designed and built to 
the exact requirements of your 
application . . . equipment that has 
greater dependability, longer life 
and that requires less maintenance, 


Send in the coupon below for 
detailed information about our 
Custom-Engineered synchronous 
motors and generators d-c 
motors and generators induction 
motors ... battery chargers... 
frequency changers 


A nation-wide sales engineering 
and service organization stands 
ready to meet all User requirements. 


THE ELECTRIC 
“PRODUCTS COMPANY. 


1731 CLARKSTONE ROAD 
CLEVELAND 12, ON10 


OO 


vies 
COMPANY ______. 
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Movie Describes Home Lighting Recipes 


“Bright Future,” a new full color movie, dedicated to improving home light- 
ing, has been released by the Lamp Division of the General Electric Co. The 
29-minute picture dramatizes what “light conditioning” can do to change the 
homes and lives of individuals in an average family. It is based on the 22 light- 
ing recipes developed by GE residential lighting specialists. 

In the above picture, one of the families portrayed in the movie is shown 
putting the finishing touches on the valance lighting in its early American living 
room. Prints of “Bright Future” are available through the 35 sales districts of 


GE’s Lamp Division. 


T-17 Fluorescent Lamps 
Prove Worth in Schoo! 


Utility and labor-saving qualities of 
the T-17 fluorescent lamp are indica- 
ted in a report released recently by the 
Sheboygan Christian School, Sheboy- 
gan, Wis. School officials expressed 
their satisfaction following a year’s 
use of the T-17s, which provided the 
necded 40 ft-c with approximately 
half the brightness and glare of the 
standard T-12s 

They were happy on several other 
counts: 

1. The lamps re- 
lieved the necessity of louvers or baf- 


low brightness 


fles, reducing dust trapping areas. 

2. Apertures at top of units afforded 
almost no horizontal surface to get 
dirty 

3. Open type fixtures 


crosswise instead of 


installed 
lengthwise af- 
torded a more even light distribution 
on the front blackboards 

4. Desk top glare was reduced by 
half 


5S. After a vear, none of the 128 


fixtures manufactured by the Commer- 
cial and Industrial Fluorescent Light- 
ing Division of the Mitchell Manu- 
facturing Co, Chicago, required 
maintenance. 


Predicts 40 Million 
TV Sets in 5 Years 


“Of all our products, television has 
had the most spectacular growth and 
holds the greatest promise of the 
future”, said William  Balderston, 
president, Philco Corporation, re- 
cently to Philco distributors. He con- 
tinued, 

“Only 55% of our population js 
being served by the 109 TV Stations 
that are now on the air. Within five 
years there will be 5 or 6 hundred 
stations blanketing the country and 
bringing TV service to 90% of our 
population. Over 10 million small 
screen TV sets will soon become ob- 
solete and this replacement market 
will be a substantial factor in the 
growth of our industry. We are al- 
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A timely message to new users of aluminum— 


25000000 


NOM May ile 


a] 
* apliT bolt amulvise-type (ios 


There are no new problems in making satisfactory electrical service 
connections with aluminum conductors . . . just new interest. 


The same well-known manufacturers who have produced more than a billion split bolt 

and vise-type connectors ... who have designed and produced in the last 20 years 

25 million connectors for aluminum... are logically your best source of supply and information 
in today’s growing use of aluminum conductor. 


LIRIAS ETE 


ee 
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Problems of galvanic corrosion, cold flow and oxidation in aluminum find their answers in the standard 
split bolt and vise-type connectors of these manufacturers. Versatile, convenient, compact, 
economical, reusable—these proved-in-use connectors are available in aluminum alloy, plated copper 
alloy and with bi-metallic or plated washers. 


The principle is simple: The proper connector and proper cleaning 
plus use of oxide inhibiting compound will answer any aluminum connector 
problem for any type of connection. 


If special problems do arise in your particular business or application, consult any of the manufacturers direct. 


Electrical Service Connector Institute 


A NON-PROFIT ORGANIZATION DEDICATED TO MORE EFFICIENT ELECTRICAL SERVICE 


370 Lexington Avenue, New York, N. Y. 


Jasper Blackburn Corp. + Burndy Engineering Company, Inc. + Fargo Manufacturing Company, inc. * James R. Kearney Corp. 
Line Material Company (Division of McGraw Electric Co.) * Penn Union Electric Corp. * Reliable Electric Company 
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ready beginning to feel the effects of 
a second set in the home and adding 
these factors together, it is safe to 
predict that there will be 40 million 
TV sets in use within the next 4 or 5 


years.” 


ete 


Limited Space 
Kitchen Unit 


A complete electric kitchen designed 
for installation in only 60 in. of wall 
Space was recently announced by West- 
inghouse. Equipment for the unit in- 
cludes: a 4-cu. ft. under-counter re- 


Bocked by mony years | 
of coordinated elec- 
trical, mechanical and | 
metallurgical engineer- | 
ing knowledge ond 
experience in the de- 
sign and manufacture 


POWER LOSS PER CLAMP-WATTS 


of cast aluminum prod- 
ucts for the electrical 
industry 


AMPERES frigerator, a four-unit electric range, 
Stainless steel work surface and sink 
USE CA S T A L UM INUM unit, one 15-in. sink cabinet and two 


30-in. wall cabinets. The complete as- 
TYPE "AS" SUSPENSION AND TYPE "SD" STRAIN CLAMPS 


sembly carries a suggested list price 


ON ALUMINUM of $600.42 
TRANSMISSION LINES Easier Ironing 


It is possible for women to apply to 


STOP— Hysteresis and eddy current power losses ironing some of the methods which 


have simplified work i stry. 
PREVENT— Corrosion, heating and annealing damage to conductor within clamps : P ork in industry. A 
booklet issued by Proctor Electric 
ELIMINATE— Jumper splice failures—vuse through conductor strain clamps with Co’, Information Center proves 
continuous jumpers at stram points 


how worthwhile the results of doing so 
Cast aluminum clamps with more thon 25% greater strength. can be. Titled “Old Versus New Iron- 


ing Methods,” the booklet is a com- 


parative study of ironing methods, 
sentatives or contact ovr main office. ’ ‘ * 
— = done at Columbia University’s Teach- 


OUR PRODUCTS ARE QUALITY CONTROLLED ers Came by atongpaet < 4 oleman, 
FROM INGOT TO FINISHED PRODUCT a candidate for a doctor's degree 


Using the Mary Proctor ironing sim- 


Anpverson Brass WorKS Inc plification techniques, the author 
. e 


hows that once the basic elements of 
POST OFFICE DRAWER 2/5! 


BE SURE SPECIFY 


Consult one of our neorest 18 repre- 


time and motion economy are learned, 

Bi RMIncHamM, 1, Arasama they can be applied by anyone to any 
article in the laundry basket. Copies 

may be obtained for 10 cents from 

Proctor Information Center, 480 

Lexington Ave, New York 17, N Y. 
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PARKWAY CABLE 


Save the cost of duct systems!...with the most 
dependable Parkway Cable you can buy! 


ROEBLING'S research staff is continually working 
at the job of product development. Our manufac- 
turing facilities and techniques are constantly im- 
proved, That's why our Parkway Cable for dis- 
tribution and general power supply circuits is 
today even more dependable than ever before. 
Roebling Parkway Cable saves money right from 
the start because it is buried directly in a shallow, 
low-cost trench, It is made in single and multiple 
conductor — solid or stranded —in a range from 


600 to 5,000 volts . . . furnished with metallic armor 
or a non-metallic Roeprene sheath, depending on 
the physical protection required. Types that pass 
all C.A.A. requirements for Specification No. L-824 
for airport lighting are also available. 

Large quantities of Roebling’s full line of electri- 
cal wires and cables are needed in the rearmament 
program. We and our distributors will do every- 
thing possible, however, to meet your requirements. 
John A. Roebling’s Sons Company, Trenton 2, N. J. 
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EQUIPMENT 


Reversing Motor 


A de 
diameter 


motor of low inertia (small 
armature) and high flux 
(strong field) has been designed to 
meet the fast reversing requirements 
for high production machines. This 
motor makes use of two electronic cir- 
cuits to impose, briefly, several times 
normal voltage on both motor arma- 
ture and field. 

Controlled within 
these 


powible 


pre-determined 
forcing circuits 
while 


nt limits 
make it 
maximum torque to reverse the motor 
ai The 


versal 1s 


maintaining 
consistency of point of 
maintained because of a 
minimum of overtravel 

The new associated 


motor with its 


generator and electronic controls will 
be available in sizes from 1 to 500 hp 


and is force-ventilated with 


air sup- 
plied by an integrally mounted blower 


Reliance Electric & Engineering Co, 
1088 Ivanhoe Rd, Cleveland 10, Ohio. 


Display Lighting 


A new development in display 
lighting, called Roto Strip, is a com- 


pact, shallow unit with inbuilt swivel 


sockets. The sockets have fingertip 
adjustment and can swivel 90 deg in 
all directions through 360 deg 

The Roto Strip is manufactured in 
2, 3, 5 and 8-ft lengths and can be 
combined if a greater length is de- 
sired. It is available for ordinary 
straight installations, for corner mount- 
ing, and with a reflector to shield the 
light. The lights will stay in place at 
any angle. 
Neo-Ray Products, Inc, 315 E 22nd 
St, New York 10, N. Y. 


Power Unit 


A continuously variable 1-30kv 
regulated dc power supply unit called 
the Model LAB-30 has recently been 
introduced. It has regulations of 2 of 
1% of 1 ma. Up to 2 ma may be 
drawn from 20kv down. This 16-tube 
unit consists of a separate oscillator and 
buffer feeding the power oscillator 
into a double rectifier. Regulations are 
accomplished through feed-back into 
a de amplifier plus simultaneous out- 


July 14, 


put control of the buffer. Other mod- 
els are available for use up to 40 kv 
It is made in both rack and bench 
models. 

Speliman Television Co, Inc, 3029 
Webster Ave, Bronx, N. Y. 


Ohm Meter 


Model 
instrument 


“JP” ground-ohmer is an 
used for earth resistance 
measurements for power plants, high 
voltage lines, lightning arrestors and 
soil investigations 
potentiometer or 


It operates on the 


drop of potential 


principle and incorporates a hand 
cranking ac magnetogenerator. 

It is contained in a plastic top metal 
case with a carrying strap. A _ pair 
of heavy duty ground rods, cables 
66/33/11 yd long, ground clamps 
and carrying cases are furnished 

Earth found by a 
single measurement. The instrument is 
direct reading in ohms, has three 
measuring ranges, namely, 10, 100 and 
1000 ohms, and has 300 scale divi- 
sions. 

Herman H. Sticht Co, Inc, 27 Park 
Place, New York, N. Y. 


resistance is 


Heater Switches 


Series 850 heater switches have 
connections made by pushing the 
stripped end of a standard solid or 
stranded service conductor into one 
of the switch’s autolock connections. 
A spring clamp automatically locks 
the wire in place with a positive con- 
nection. For rewiring, immediate re- 
lease is obtained by depressing a lever. 

Small, they can be close mounted 
either in line or cluster arrangements 

(Continued on page 192) 
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HUBBARD ax» COMPANY 


CSTABLISHEO 1843 


PITTSBURGH «© CHICAGO + QGAKLAND, CALIFORNIA 


‘Yareg the load on fhublbard flardware!” 
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CSP’ Transformers 
"gave us 16,000 a year” 


"920% fewer outages ... savings of approximately $16,000 a year... that's the 
record of ‘CSP’ Transformers compared with conventional types of trans- 
formers on our lines,” says a leading utility in New York State. 


“Records recently completed, covering a period of years, show that burn- 
outs from lightning took 0.784% of the installed capacity of conventional 
transformers, compared with 0.062% for the ‘CSP’ Transformers on our 
system.” 


Installation and maintenance costs for Westinghouse “CSP” (Completely 
Self-Protecting ) Transformers are always lower, because complete protective 
equipment is built in, not separately mounted. A two-year survey of Electric 
Light and Power Companies shows the following: 


NATIONAL AVERAGES 


“csp” Conventional 


Installation Costs $13.87. | $24.74 

Burn-out Rate 0.257% | 1.005 % 

Fuse Outages None 5.64% @ $6.52 per outage 
i 


Load Checks Automatic 12.8% 
Breaker Reset 1.02% None 


If you'd like to check your own costs against these national averages, ask your 
Westinghouse representative for Booklet 4247-B, “Transformer Costs and Their Rela- 
tion to Profits’. Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 30, Po. 


"CSP" devices... originated and patented by Westinghouse 


Tn Th 
CSP DISTRIBUTION 
OTs 
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Cable 
SPINNING 
rT 
WINNING 
a) ita rita 
Preference 


More and more public utilities 
every day are turning to the Neale 
Model “K”" Cable Spinner—special 
ly designed for economical and effi 
cient power line use. And here are 
some of the benefits 


It actually costes much less to in 
stall spun cable than pre-assembled 
cable. And, of course, spun cable 
saves valuable space in open-wire 
construction in congested areas 


Light weight single conductor 
cables may be spun in lengths three 
times as long as pre-assembled cables 

to save splices and installation 


labor 


Spinning reduces cable inventories, 
because 1/c, 2/c and 3/c cables can 
be spun in the field as required 


Cable spinning provides a big 
margin of extra protection against 
storm damage ... and has proved in- 
valuable in emergencies of all kinds 


You're invited to send for full 
technical details on the Neale Model 
“K". Just drop a line to Cable Spin 
ning, Topeka. Neale Spinning Wires 
available in seven different types 
and sizes. 


Main illustration shows spinning of cable in 
Canada. Inset is close-up of the Neale Model 
“K" Cable Spinner, with accessory tools 
Model “K" spins a single cable or three 2’ 
cables into a compact triangular pattern. 
Strand lies in groove formed by two top cables. 


HOW IT WORKS. Drum rotates when its two 
friction drive wheels respond w pulling of 
wire. Drum revolves once when 13” of wire is 
pulled regardless of condition of strand 
Drum carries two spools of wire, spaced to 
spiral 6,” apart for ample cable support. 
Magnesium castings uséd wherever possible 
for lightness and strength. Weight is only 36 
pounds. Length 181/,", 12” diameter, 434” 
wire exit 


Spinning Equipment Co. 


3100 TOPEKA AVE. 


TOPEKA, KANSAS 


Equipment 


(Continued from page 188) 


to save space and simplify assembly 
and operation. They will be available 
heavy and horsepower 
standard and 
special circuits including off-on, 3, 5, 


in standard 


ratings im a variety of 


7 and 9-heat circuits with one or two- 
hole or special mountings 
Hart Mfg Co, Hartford, Conn. 


Power Controller 


A new design of refinery type limit- 
amp (Class 1, Group D, Div 2), ap- 
proximately 60% smaller in size and 
priced about 23° lower than former 
medels has been announced. The use 
of a manually operated, oil-immersed 
explosion-proof disconnect switch in 
the primary circuit of the control trans- 
former has eliminated the additional 
cuicle previously 


trol power 


required for con 
This and a shallow in 
closure permits the reduction in si c 
Redesigned limitamp is 90 in high, 34 
in wice, and 40 in deep. 

Gencral Electric Co, Schenectady 5, 
Pee We 


Air Powered Work Feeder 


In order to cut “idle” machine too! 
time in half a new 2-station electri- 
cally controlled air powered work 
feeder has been designed. It consists 
of a movable mild steel table to> 
11/16 in. thick by 5% in. wide by 12 
in. long which is guided between 
hardened and ground dovetail ways 

The work feeder has a 6-in. trans- 
verse positioning stroke allowing the 
operator to load and unload at on> 
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You could know the plant... 20 years of steady growth 
-.-20 years of work, brains and money...then in 20 


minutes a little fire got away and reduced it all to 
nothing. 


But, your larger size fire hazards can be protected very 
efficiently at a reasonable cost, thanks to C-O-TWO Low 
Pressure Carbon Dioxide Type Fire Extinguishing Systems. 
Simple piping, running from one centrally located storage 
tank, instantly transports clean, non-damaging, non-con- 
ducting carbon dioxide anywhere in the plant area...to flam- 
mable liquids, electrical equipment, storage spaces, manu- 
facturing processes and record vaults. Fire at any protected 
location is extinguished in seconds with an absolute mini- 
mum of expense and interruption. 

Flexibility is the keynote with these C-O-TWO Fire 
Extinguishing Systems . . . the low pressure carbon dioxide 


storage tanks range in capacities from one to fifty tons. . 3 
discharge facilities can either be manual mechanical, manual) 
electric, automatic mechanical, automatic electric or a com-" 


bination of these . . . especially installed to fit your pa 
ticular needs. Future plant expansion is easily and economi- 
cally provided for by initially installing an oversized low 
pressure carbon dioxide storage tank and adding the supple- 
mentary discharge facilities at a later date. 

Whether it’s fire detecting or fire extinguishing . . . port- 
ables or built-in systems ... C-O-TWO means experienced 
engineering that assures you of the best type equipment for 
the particular fire hazard concerned. 


WHEN BUSINESS STOPS ... INCOME STOPS! 
Don't take chances with your investment. Secure the bene- 
fits of highly efficient fire protection engineering today .. . 
our extensive experience over the years is at your disposal 
without obligation. Get the facts now! 


€-O-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 + NEW JERSEY 


C-O-TWO FIRE EQUIPMENT OF CANADA, LTD. * TORONTO 8 * ONTARIO 


Sales and Service in the Principal Cities of United Stotes and Canada 
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The Dew Chemical Company 
Dept. PE 11, Midiend, Michigan 


Send me free booklet “Pointers on Penta”. 
[) Send me list of Pente treating plent 
) Please heve technical representative call 


Tithe 


/ 


PENTA®* has a superior performance record in 
the protecting of wood from termites and rot. 


PENTA is a widely accepted wood preservative 
and is a standard of the American Wood Pre- 
servers Association. 


PENTAchlorophenol is a chemical of constant, 
uniform effectiveness. 

PENTA is clean ... poles are easy to handle. 
PENTA is available—over 60 commercial treat- 
ing plants can supply clean crossarms and poles. 
A technical representative, experienced in 
wood preserving problems, is available to help 
you make all wood structures last longer. 


eye 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 
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end while the machining operation is 
taking place at the other. It can be 
operated by push button, floor switch 
or interlocked with other machine 
elements. 

The Bellows Co, Akron 9, Ohio 


Floodlight Fixture 


Having a streamlined contour to 
reduce wind resistance, the Sterber 
S-400 lighting fixture is designed for 
use with the PAR-56 sealed-beam 
1,000,000 CP, 300-w lamp. It is 
available with or without heat resisting 
lens. 

The cast aluminum housing with 
cooling fins for rapid heat dissipation 
has an articulated weatherproof ad- 
justing joint for universal aiming 
Wiring is fully enclosed. Mcunting 
arm is threaded '2 in. to fit all Sterber- 
lite cluster and unit mountings. The 
lamp is held in position by a hinged 
ring. 

Sterber Mfg Co, Broadview, Il. 


Welding Analyzer 


Single-phase and three-phase _re- 
sistance welding machine variables are 


now recorded by a new direct writing 
instrument called the Welding Anal- 
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does the 
BEST JOB 


SUPERVISORY CONTROL 
is OUR job! 


Supervisory Control as it applies to 
the electric power equipment field is 
a limited field and a highly special- 
ized one. We do not attempt to cover 
the entire spectrum of electrical 
equipment, a la the big do.it-all 
company. Our concern is specializing 
in supervisory control in order to do 
a better job. 

To do this means being better equip to give you more for your product 
dollar. It means the ability to provide proven circuits and components in 
equipment more suited to your particular needs. It means production know- 
how. It means experience that comes from confronting—and solving—similar 
problems day in, day out. And it means better service, a factor extremely im- 
portant and oft neglected these days. 

This sum total of experience never appears in a list of specifications. But 
it’s in all Control Corporation equipment you buy, and you pay nothin 
extra for its extra value. , 

Specify Super-Trol, Control Corporation's specialized method of supervisory 
control. It will cost you less in the long run. 


Write for Bulletin AA-2. It shows you what we mean by 
“specialized experience”. 
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Battery Chargers 
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linemen vote for clean, 
certain Penta protection 


eee go to the 
— cast a rousing vote 
ior PENTA. They know 
from their own experience 
that PENTA-treated poles 
are clean . . . easy on their 
clothes and body. They also 
know these poles are sound 
and safe . . . free from shell 
rot, top rot, ground line de- 
cay and insect damage. 
Management votes for 
PENTA because they can 
absolutely depend on it to 
give poles long life and min- 
imum maintenance. That's 
because PENTAchlorophe- 
nol is a powerful, stable and 


uniform wood preservative— 
gives measured and positive 
protection. It’s always the 
same! Penetrates deeply and 
won't evaporate or wash 
away. Doesn’t affect con- 
ductivity, creates no special 


Specify PENTA treatment 
for safeguarding your poles, 
cross-arms and other wood 
construction. It costs no 
more than other types of 
wood preservation. Write us 
for com facts and the 
names of companics supply- 
ing PENTA-treated forest 
products. 


CHAPMAN CHEMICAL COMPANY 
Dermon Building, Memphis 3, Tenn. 
333 N. Michigan Ave., Chicage |, lil, 


Penta Preservative 


it's Clean! It's Certain! 
Conforming to A. W. P. A. Specifications PG-49 and P9-49 


yzer. Electrode force and welding 
current are measured and recorded 
simultaneously and show the impor- 
tant squeeze, weld, hold and off-time 
intervals. Alw recorded is the small 
180 cycle per second component pres- 
ent in the three-phase welding machine 
current when ignitron rectifiers are 
used 

The welding engineer can adjust 
the welding machine as the measure- 
m-nts are being made, because of the 
availability cn an oscillograph 
Brush Development Co, Instrument 
Div, 26F, 3405 Perkins Ave, Cleve- 
land 14, Ohio 


Immersion Heater 


The “Glorod,” an immersion, fused 
quartz heater, is totally inert to acids 
and requires no cleaning or main- 
tenance. The fused quartz eliminates 
“stray” currents in_ electroplating 
work, and the units will be useful in 
electropolishing and _ electroplating 
baths as well as phosphatizing solu- 
tions. A line of standard sizes is made 
available. 

Cleveland Process Co, 7016 Euclid 
Ave, Cleveland, Ohio 


a a claire 


Industrial Capacitors 
The Stabelex “D” capacitor has 


recently been developed for capacities 
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LARGE SOUTHEASTERN SYSTEM 
k 


ie ai00)\ a NAH 


Called upon to supply enormous quantities of .power to 
vital government plants, this utility is extremely “power- 
factor conscious.” To date, C-D capacitors have deliv- 
ered over 500 million Kvar hours of trouble-free service 
for this utility, under the most severe operating con- 
ditions! This outstanding field performance record is 
typical of more than 4,000 C-D power-factor installa- 
tions made in the past decade. 


a real test for capacitor dependability! 


C-D installation shown is at the Southern Ferro Alloys plant. 

The large open type furnace (in background) runs well over 3000° F. 
This, plus the summer sun, corrosive fumes, etc. is a most severe 

test of the capacitor installation’s ruggedness. 


CORNELL-DUBILIER CAPACITORS 


PLANTS IN: SOUTH PLAINFIELD, N. J.; NEW BEDFORD, WORCESTER, CAMORIDGE, MASS.; PROVIDENCE, ®. 1; 
INDIANAPOLIS, IND.; FUQUAY SPRINGS, NH. C. AND SUBSIDIARY: THE RADIANT CORP. CLEVELAND. OnIO 


ELECTRICAL WORLD © July 14, 1952 197 





The 
FISHER-PIERCE 
Series 63300B 
PHOTOELECTRIC 
CONTROL 


PHOTOELECTRIC CONTROL means the added safety of 


street lighting when it is needed regardiess of time of day, 
season, climate or weather conditions. Control is fully automatic. 
Even after temporary line power failures the control operates 


correctly with no need for manual resetting 


FISHER-PIERCE Photoelectric Controls for street lighting 


have proven themselves in over 35,000 installations made by more 
than 700 electric utilities 


The electronic circuit of the Series 63300B control provides 
dependability made possible by over seven years of practical 
experience. Amplifier tubes consistently have a life of more than 
20,000 hours. Other components have much longer life. Units 
are rated 2500 V.rms hipot to give maximum resistance to the 
effects of lightning transients. The built-in contactor is conserva- 
tively rated to handle a 3000 watt lighting load. The unit has 
Standard meter socket plug-in construction with cross-arm mount- 


ing bracket which gives great installation flexibility 

The control itself gives truly economical (low purchase cost, low 
installation cost and /ow maintenance cost) and effective service 
backed by an extensive engineering service organization field 
experienced in street light control application. 


Write for Bulletin’ 63300B. 


ranging from 0.00005 mfd 600 v dc 
to 25 mfd 400 v de. Power factor at 
20 C and 1 ke is 0.00025. 

These capacitors reportedly will 
hold their charge for as much as 200 
days, which makes possible computers 
that can store information for an 
extended period of time. 

Type D capacitors are hermetically 
sealed. Case material is lead coated 
steel. Terminals are specially pre- 
pared and treated glass, stand off type 
Winding is non-inductive. 

Industrial Condenser Corp, 3243 N. 
California Ave, Chicago 18, Ill. 


Pushbutton Switch 


A compact, weather- and oil-proof 
pushbutton switch weighing | oz with 
a double-pole, double-throw assembly 
is so small that it will fit inside of a 
walnut shell 

Panel mounted, the switch is sealed 
against oil, water and dirt by syn- 
thetic sponge rubber. No sliding 
joints are required and the small move- 
ment required to operate the switch 
is provided by resilience of the seal 

Both single-pole and double-pole 
switch assemblies are listed for 5 amp, 
250 v, ac and either type will control 
30 v de inductive loads of 2 amp at 
sea level and 142 amp at 50,000-ft 
elevation 
M’nneapolis-Honeywell Regulator Co, 
Micro Switch, Freeport, Til. 


EE = 


The FISHER-PIERCE CO., Inc. 
82 Pearl St., So. Braintree, Boston 85, Mass. 


PHILIPS EXPORT CORP 
EXPORT:[100 E. 42nd STREET 
NEW YORK 17. N.Y 


Plastic Tape 


Though only 7 mils thick a new 


plastic tape will withstand 10,000 
NORTHERN ELECTRIC CO., and has 


IN CANADA 


an insulation resistance of 
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y Ww IVE TO MEET YOUR 


PRA be REQUIREMENTS 
mt) Lae 


Tmt “Qne-piece...Vise-type 


The FARGO “9000” Series 
for like-metal contacts 


comes in four types: TYPE |-—for aluminum-to-aluminum— 
and TYPE 2—for aluminum-to-copper—are for smaller wire sizes, 
up to and including 4 ACSR. TYPE 3—for aluminum-to-aluminum— 
and TYPE 4—for aluminum-to-copper—are for larger wire sizes, 
above 4 ACSR. ALL FOUR TYPES are designed to provide wider con- 
tact areas on conductor surfaces, with “like-metal” contacts to mini- 
mize galvanic corrosion. They are MASSIVE for better conductivity 
and greater heat dissipation—and are of “one-piece” construction 
for ease of handling and installation 


The FARGO “8000” Series 
Plated for all-purpose Connections 


utilizes a bronze body and copper spacer. Spacer provides good area of con- 
tact between conductors—hence good conductivity . . . low “cold flow’. Liberal 
spacing also minimizes galvanic corrosion of dissimilar conductors. Also, “one- 
piece” construction—plated for friendly contact with aluminum. Fits wide ranges 
of conductor sizes—-thus reducing the number of connector sizes to be stocked. 


Manvfacty 


- FARGO MFG. COMPANY, INC. 


P ,T 


suahke 
Fougnk p 


Ask your Line Material 
Field Engineer to give you 
complete details. 


a 


Wa waite 


A McGrow Ele 


COMPANY 


Milwaukee, Wisconsin 
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PRACTICAL PROBLEMS TO CONSIDER 
Pee Wi STREET LIGHTING... 
} aaa 






_,.. PROVIDING FOR 
“MAINTAINED ILLUMINATION” 


—_—_— 


The difference between maintained and initial 
illumination levels poses a problem: “How 
much initial illumination is required to main- 
tain proper levels at all times?” 

Three important factors must be considered: 
(1) the Ulumination value required for the 
particular projects; (2) lumen depreciation of 
the lamp; (3) depreciation of the optical sys- 
tem. Initial values should be calculated by using 
the desired illumination levels and adding the 
depreciation factors. 

Westinghouse recognizes your problems in 
maintaining illumination levels over long 


periods of time. Providing larger luminaires, 
for cooler lamp operation and better lamp 
lumen maintenance, using heavier gauge ma- 
terial, for better mechanical construction and 
better reflection surfaces, is only part of our 
program to give you the best. 

For practical engineering help in solving 
these problems, send for the new Street Light- 
ing Engineering Handbook, B-5460 ... or ask 
for reprints of this series of advertisements, 
Westinghouse Electric Corp., P. O. Box 868, 
Pittsburgh 30, Pa. Consult with us at any time 


on any phase of a street lighting problem. 


Westinghouse OV-20, mercury-vapor 


luminaire, economically provides ade- 
quate illumination. Weatherproof and 


rugged... 


minimizes maintenance. 


STC RE Im A ARYL 





POLE TOP SWITCHES 


KPF Quick-Break pole top switch 


Operating engineers tell us KPF switches with Quick-Break attach- 
ment are the most outstanding air-break switch improvement in 25 
years. Before development of this Quick-Break device, pole top 
switching of 69 kv circuits was limited to some 6 miles of line. Now, 
operating experience shows that 40 miles of 69 kv line can safely be 
dropped with this equipment. 
* The secret of the KPF Quick-Break is a heavy-duty cat’s whisker 
Iwhich whips free in a split second as the switch is opened. This 
mechanism prevents establishment of an arc; thus critical arc length 
is no problem. 

The KPF Quick-Break attachment is simply and ruggedly con- 
structed for low cost, long life and all-weather dependability. It is 
available for all KPF switches rated 15 to 69 kv. 


| 
| Drop 40 miles of 69 kv lines with 


HERE’S HOW KPF 
QUICK-BREAK WORKS 


1. Spring rod winds to full 
tension os switch opens. 


rrr ss 


2. Rod springs clear, break- 
ing contact at high speed. 


Write for details of KPF 
Quick-Break attachment 
and low cost, long-last- 
ing, easy-to-install KPF 
Switches. 


KPF ELECTRIC COMPANY 
1624 E. Alpine Avenue « Stockton, California 
202 


Equipment 


(Continued from page 198) 


over 1,000,000 megohms per 10 sq 
in. of tape. It can be used either for 
mechanical or electrical purposes, will 
withstand 20 Ib pull per inch of width 
and can be stretched to permit smooth 
wrapping. This new tape is said to 
adhere to any dry surface even at low 
temperatures, resist water, oils, chem 

cals and withstand weather ex‘reme 


Okonite Co, Passaic, N. J. 


Transformer 


A new variable voltage transformer 
Powerstat Type 10, has been designed 
for 50, 100 and 150-w applications 
It is rated 120v, 60 cycles, single-phase 
input with an output of 0-120/ 132v, 
1.25 amp, 150/165 va 

The Type 10 features a smooth 
commutator surface, does not waste 
power in the form of heat, and will 
supply a continuously adjustable volt- 
age to any load up to rated capacity. It 
is designed for single hole mounting 
Superior Electric Co., Bristol, Conn. 


200-Amp Welder 


A light weight, compact engine 
driven welder (Type EW-20) is avail 


(Continued on page 206) 
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IMPROVED THERMAL RESISTANCE WITH 


VICTOR NO. 245 
TRANSMISSION 


TRANSMISSION Mee 


ing data on this msviotet 
ond other sizes ond 
types, send todey fof 


PINTYPES! Ss 


More Uniform Thermal Expansion Achieved 


VICTOR Purified Porcelain has the most uniform thermal ex- 
pansion ever achieved in the insulator field — expansion 
that remains uniform throughout its entire mass. This achieve- 
ment, like Purified Porcelain's many other advantages, is 
due to the removal of all mineral salts from the water used in 
processing. 

With VICTOR Purified Porcelain, failure of shells due to aan 
sudden thermal changes is eliminated. Choose VICTOR 
TRANSMISSION PINTYPES— made of Purified Porcelain— 
finest insulator porcelain ever made! 


Here’s Why Purified Porcelain 
Has Uniform Expansion 


The drawing at the left shows o greatly enlarged section 
VICTOR INSULATORS, INC. VICTOR, N. Y. of ordinary porcelain and reveals what ceramic authori- 
ties agree contributes to porcelain weakness and pos- 
sible failure under unusval service conditions. The various 
irregular shopes cre glass-like impurities which are 
formed during firing, by mineral salts in the processing 
water. After firing, these impurities shrink at a different 
rate than does the porcelain itself, cousing tiny fissures 
(shown by the dark radiating lines) which physically 
weaken the insulator and moke it more winerable to 
puncture. Also, these differing rates of thermal! expon- 
sion set up dangerous strains ond stresses during sudden 
temperature changes in service that can octvally weaken 
the insulator. 

The drawing at the right shows the homogeneous 
quolity of Purified Porcelain. its absence of impurities 
gives uniform thermal expansion and lessens the possibility 
of failure under extreme conditions. Other odvantages: 
maximum density and hardness, higher mechanical impact 
valves, improved range of M and E strength values and 
higher oll puncture valves! 
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Vor those higher woltage substations... 115 
through 161 he... the Wi Voltage Equipment Co 
offers a complete line of Gang-Operated Switches 


Subetations and switching stations seldom follow 
any particular pattern. That is why an Air-Break 
Disconnect Switch Installation must be designed 


toy fot the particular structure 


C ansider that a ewitch installation consists not only 
of the owitch itself, but aleo of an operating mechan- 
iom aod bussing arrangement, The operating mech- 
anieom ie standard only insofar as the individual 
parts are concerned 1%” cold-rolled galvanized 
hexagon steel! shaft, « lamp-ty pe fittings, compression 


couplings, connections and bearings 


‘The three switch designs shown on the opposite 
page take care of practically all switch requirements 
for any station PROVIDED their buses are properly 
sized and drilled. The dimensions we show are 
purely typical, They vary for practically every in 


stallation 


Ihatis why we ask you to tellus what you want... 

to send us your station drawing, showing the pre- 

ferred location of operating handles. We will work 
tthe operatiog mechanism and show all attach- 
nts and deilliog required in the steel, 


rhing with usiathis way will reduce your switch 


‘ tation cost as much as 20 to 40% because all 
parts of the switch installation are completely ma- 
chined and pore fittedd at the Factory. All parts are 
positively ientihed keved to easy-to-follow 
installation data, Vield cutting and drilling are 
eliminated, The simplicity and ease of installation 


saves hours for the construction crew. 


Ask your Joslyn Representative 
te show you the many money seving 
advantages of Hi-Voltege Switches. 


AHI oe 


Typical of off Hi-Veltage, Geng-Operated Dis- 
conned! Switches ore these SA VER-NICKEL CON 
TACTS. They combine low resistence with low 
friction Steintess steel iprings maintain meximum 
conductivity. 


Powerful, compact, completely enclosed mechan- 
tem controls the swinging motion and the end 
motion of the Type L-W switch arm. Every port is 
corresion-proof. Menel and graphite insert bear- 
ings . . . stainless steel bolance spring . . . bronze 
geers end cranks. Nothing to stick or bind, noth- 
ing te oil and nothing te adjust. 


OLTAGE 


Mein beering cerrying rotating insulators is a forged steel 
spindle meunted in mene! bell bearings and steiniess steel 
veces. Never requires lubrication. 


OLTAGE 
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;-Voltage SWITCHES 
ARE AVAILABLE 








ROTATING-INSULATOR, VERTICAL-BREAK SWITCH ... 115 and 161 
kv ... is available in twe current ratings .. . 600 and 1200 amperes. 
Operating records of this switch under all climatic conditions, leaves 
little to be desired. 


ee Om ne oe 


Tes 


CENTER-BREAK SWITCHES 


Principe! applications are where phase spacing or ground clear- 
ences are limited. 


Type L-W Switch with Type N 
Grounding Switch 

Grounding blade can be located ALSO AVA 
on either side of switch base. 


{LABLE! 


ches 


Grounding Swit 
Manvel ond Autom 
Mechanism’ 
MEEQUIPMENT COMPANYS oe 
4000 EAST 116th STREET * CLEVELAND 5, OHIO rarmend eure 


otic Control 


Equipment 
(Continued from page 202) 


able with engine accessories and 
auxiliary apparatus that can supply 
110-v 60-cycle, single-phase power 
from a conventional plug-in outlet 
lis nominal rating is 200 amp 40v, 
60% duty cycle with a current range 
from 40 to 250 amp. During off- 
welding periods, auxiliary power of 
3kw at 100% power factor or 2 kva 
at 80° power factor are available for 
lights and power tools. About 300w 
are available for lights during welding 
periods. 
The prime mover for this welder is 
a Ford “120”, 4-cycle, 4-cylinder 
water-cooled industrial power unit 
with , This engine drives the self-excited, 


compound-wound generator, which 


3 y R functions both as a dc generator, and 
« as a single-phase alternator for auxili 
A J ary power 


Welding current is controlled in 


FIBRE CONDUIT four ranges, by a tap switch and a 


shunt field rheostat. The ac power cir- 
cuit includes conventional outlets, a 
voltmeter, and a breaker with over- 


Bermico Fibre Conduit is easy to work and handle. Light- a conan asada 
weight 8-foot lengths can be cut and tooled right in the obtained equipped with two-wheel 
field. Smooth inside bore assures quick “pull throughs” en. cialis hes “ies 
without chafing or abrasion. 2099, Pittsburgh 30, Pa. 

Bermico Fibre Conduit holds down costs. Lays in a 
jiffy. Water-tight couplings go on fast—no sealing com- 
pound needed. 

Bermico Fibre Conduit is engineered to withstand 
shocks and stresses of haulage—the heavy loads imposed 
during installation. 

Complete line of bends plus angle couplings enable 


you to meet unusual field conditions. 


Specify BERMICO—for long service at low cost. High Current Resistor 


A new cedge-wound resistor de- 


Distributed by signed for high current duty in 


both intermittent and continuous ap- 


plications has been developed. 
Ihe new resistor is stated to offer 
high heat dissipation, resistance to 


Electric Supply Company oxidation and the ability to withstand 


Offices in principal cities shock and vibration without breaking 


or shorting. 
The Power-Rib resistors are par- 
BROWN QUALITY COMPANY, Berlin, New Hampshire ticularly applicable in electric trucks, 
battery chargers, motor controllers, 
CORPORATION, La Tuque, Quebec etc. Resistors are available in re- 


- ~ 5 . 
SOLKA & CELLATE PULPS + SOLKA-FLOC + NIBROC PAPERS + NIBROC TOWELS + NiBRoc = SStance values from 0.1 to 2.85 ohms. 
KOWTOWLS + BERMICO SEWER PIPE, CONDUIT @ CORES - ONCO INSOLES + CHEMICALS Ohmite Mfg Co, Chicago, Ill. 
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The Type CO Overcurrent Relay is available in 
Plexitest or standard rectangular projection case, 


has a “Two-in-Qne’ Time Curve. 


i 
One relay now gives you two time curves. Inverse and 
very inverse relays are identical except for calibration 
and may be changed from one curve to the other (or 
intermediate curve) simply by changing the cali- 
bration adjustment—a new high in protective relay- 
ing flexibility. 


; 


overcurrent relaying since Westinghouse developed 
the induction disc relay. 

Ask your Westinghouse representative to show you 
the new CO Relay—he'll be glad to go over it feature 
by feature with you—or request a demonstration by 
writing to Westinghouse Electric Corporation, P. O. 


The CO Relay also offers superior performance in Box 868, Pittsburgh 30, Pennsylvania. 


accuracy. Its new “E” element has four independent 
adjustments to assure accuracy over the entire operat- 
ing range. 


jJ-40409 


Flexibility, accuracy and reliability combine in the 


new CO Relay to represent the greatest advance in 


RELAYS 
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Anticipate” Destruction 


Amp-trap PREV 
OF HEAVY $ 


* Te precivde 


yr 
A Ss 


Aewpirap 


S DEVELOPMENT 
CIRCUIT CURRENTS 


vent by prior ection -——- Webster 


Amp trap instolio- 
4 & Son, 


£. Wolpole, Moss. 
reked the inter 
rupting copecity of 


100,000 emperes 
#5. et 600 Volts, 
60 Cyctes. 


“T) @ 066, 6.6 Pat. orrmce” 


Amp-trap, with its 100,000 RMS Interrupting Capacity, opens 
the circuit so fast that it precludes the development of the peak 
available short circuit current. Consequently, it prevents both 
magnetic and thermal destruction. Even phase-to-ground 
faults are cleared so quickly that multi-conductor faults are 
usually avoided 


Amp-trap is listed by Underwriters Laboratories. Sntessapting 
teats up to 202,000 amps at 500v 60 cycles have been witnease 
and certified by Electrical Testing Laboratories, Inc. Amp-trap 
is favored by many insurance companies. 


Amp-trap is supplied in all standard ratings up to 4000 amperes 
for application on any circuit up to 600 volts AC or DC. 
it can be used on either old or new switchgear with a minimum 
of structural rearrangement. “Outage” time for installation is 
negligible. ‘There is no better way to insure your investment 
in switchgear, bus-ducts, motor starters, circuit breakers and 
current transformers. Every service entrance on a network 
system needs Amp trap protection The list of Amp-trap users 
reads like the Blue Book of American industry. Investigate now. 


“You Can Get Amp-traps” 
WRITE FOR FREE AMP-TRAP BULLETIN TODAY. 


tHe CHASE-SHAW MUT co. 


370 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 


2p &>) eh C7) < 


Cie ~“88- oe-17 


Cent oe @ Te ruse Wine 


WHAT THEY’RE SAYING 
At Industry Meetings 


The Outlook for Aluminum 
DAVID P REYNOLDS, vice president 


domestic and foreign marketing, Reynolds 


Metols Co, before the Notionc! Associc 
tion of Sheet Meto! Distributors ot Pitt 


Aluminum has become a 
truly basic metal since World War I 
and the industry is.new in its bigness 
with the country’s primary output 
jumping from 327 million Ib in 1939 
to 819 million Ib in 1946 

Since then production has almost 
doubled and will almost double again 
by 1953, when the output rate will be 
over 3 million Ib a year 

With the U. S. market growing, it 
is very important to keep in mind 
that the future aluminum market 
does not depend on the extermination 
of other markets. The price of alumi- 
num is still basically below the 1939 
price. No other metal can match this 
price record. Not only have prices 
been kept down but production has 
been boosted skyward Whereas 
steel production has just about 
doubled since 1939, aluminum pro- 
duction is more than five times as 
great as at that time 

The outlook is very good but this 
optimism must not be misunderstood. 
It does not mean that we can take 
markets for granted. We have the 
opportunity to develop markets, not 
guarantee them. It does mean that a 
tremendous selling job is ahead for 
distributors, fabricators and producers. 


really 


Free Enterprise Endangered 
ALLAN D MARSHALL, General Electric 


Co, before the insurance luncheon at the 
National Chamber of Commerce meeting 
at Washington, D. C 


The American system of free enter- 
prise is endangered not only by gov- 
ernment interference with business on 
the domestic scene, but also by a 
severe threat of socialism from a little 
known treaty organization. This 
group, called the International Labor 
Organization, formed in 1919 as part 
of the League of Nations, is attempt- 
ing to enact social legislation on an in- 
ternational treaty basis. The United 
States is a member of this Interna- 
tional Labor Organization 

According to our Constitution, “the 


(Continued on page 213) 
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Blades are properly shaped to glide smoothly 
and easily into solid, undisturbed earth with 
just a few blows of the tamping bar .. . Heavy- 
gauge, high-strength steel used throughout. 
Deeply embossed and ribbed blades withstand 
heavy loads without buckling . . . Correctly 
aligned with grain of steel to prevent tearing 
and breaking—an absolute necessity for 
anchor strength. 

Above type available in 8” diameter with 100, 
115 and 135 square inch expanded area. Oth- 
er types and sizes also available. rene 


WRITE FOR DESCRIPTIVE LITERATURE 


PIEPER - pitied INCORPORATED 


TELEPHONE TERRYHILL 3-2575 . N KIRK WwW 


moO 
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Electrical 
Protection 


Mechanical 
Perfection 


BZO-160, 115-kv, 5-cycle 
Sor oi! circuit breaker. 
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Time-Proved 
Mechanically Trip-Free 
Pneumatic Operator 


Electrical protection depends on 
fast breaker operation under all 
conditions, Only mechanically trip- 
free operation assures this because 
breaker contacts open independent. 
ly of the operating mechanism. 
And such operation provides fast 
recoupling for immediate reclosing. 


Time-Proved 
Turbo-Ruptor and Turbo-Jet 
Interrupting Devices 


Electrical protection depends on 
fast circuit interruption. A-C low 
arc energy devices employ directed 
oil turbulence for swift arc extinc- 
tion; self-cleaning, low resistance 
contacts assure low operating tem- 
perature. The result is minimum 
contact and oil deterioration. 


Turbo-Ruptor ond Turbo-Jet ore Allis-Chalmers trodemorks. 


Details Contribute to Dependability 
Double-hinged, gasketed mechanism housing doors . . . 


Time-Proved 
Electrical and Mechanical 
Pre-Shipment Testing 


Electrical protection depends on 
unfailing, coordinated operation. 
A-C breakers are designed to pro- 
vide that operation and are thor- 
oughly tested to assure it. Before 
shipment, electrical and mechani- 
cal operation is verified by rigid 
checks and special test equipment. 


e 
. 
5 
i 
; 
; 
§ 
: 
; 


meee 


eka 


INNS RG EE EEE SNES 


white enameled tank interiors . 


. . large, hinged tank 
manhole covers — these and many other details pro- 
vide easy accessibility for inspection and contribute to 
the over-all reliability of Allis-Chalmers circuit breakers. 


RATINGS 


From 69 to 230 kv . . . 1,500,000 to 10,000,000. 
kva interrupting capacity . . . 5 and 3-cycle inter- 
rupting times . . . repetitive reclosing service to 
meet the industry's fastest requirements, 


For more information about these Type BZO oil circuit breakers, ask 


our nearby A-C 
representative for Bulletin 71B6022, or write to Allis-Chalmers, Mik 


waukee 1, Wis. 
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Gained 30% more pumping capacity; saved about $50,000 


Engineers of a leading chemical company had to 
increase pumping capacity in one production unit 
by 30%. They did so by having 31 motors with 
name plate ratings of 50 and 60 hp at 850 rpm, 
rewound with Class H insulation to put out 75 to 
90 hp at 1150 rpm 


New 75 hp motors with conventional insulation 
plus installation would have cost $68,200. Rewind- 
ing, plus installation on the original mounts, cost 
about $19,000. That's an initial saving of almost 
$50,000 = 


Equally important has been the added life and 
reliability of these Class H motors. The old 50 and 
60 hp motors burned out at the rate of one a month 
or 48 failures in 4 years. Rewound with Class H 


insulation, these same motors have been deliver- 


ing at least 50% more power for the past 4 years 
with only 6 failures 


That's why more and more engineers and manage- 
ment men specify Class H insulation for hard 
working motors, for critical motors that determine 
productive capacity, and for motors subjected to 
high ambient temperatures and excessive moisture 
or corrosive chemicals 


It has been proved over and over again that 
Class H insulation made with Dow Corning Sili- 
cones has 10 to 100 times the life expectancy of 
the next best class of insulating materials; can be 
used to increase the power per pound ratio in 
electric machines by as much as 50%. 


You can also reduce or eliminate motor outages due to bearing 


failure; specify Dow Corning 44 Silicone Grease for motor bearings. 
In open and single shielded bearings designed for high temperature opera- 


tion, Dow Corning 44 has 8 to 10 times the life expectancy of conventional 
greases. It gives life-time lubrication in permanently sealed bearings. 


Dow Corning Corp, Dept AY.19 Midland, Mich 
Please send me 
Catalog of Claes H Insulating Materials 
List of Class MH motor repair shops 
Data on Sihcene Grease tor motor bearings 
32-page bookiet entitied “Whats A Sihcone” 


Name 


i Sah 


Wn Col 
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ratification of a treaty by the Senate 
shall be the law of the land . . . any- 
thing in the Constitution or law of any 
state to the contrary notwithstanding.” 
The ILO membership includes coun- 
tries that now have systems of state 
socialism who are obviously in support 
of state controlled systems whether in 
Social Security or in industrial organi- 
zaulions. 

Under these circumstances any so- 
cial legislation enacted on an inter- 
national basis would automatically be- 
come the law of the land superseding 
any state or federal law. An interna- 
tional agreement of this sort certainly 
presents a serious threat to free enter- 
prise in this country. 


Where Do We Go From Here? 


H J KLINGLER, vice president, General 
Motors Corp, before the 44th Annual 
Automobile Merchants Association of 
New York at New York 


Profit making is a management func- 
tion, not an economic circumstance 
and the operating results are good or 
bad depending upon the owner or 
manager. To amplify this statement 
may I suggest that all automobile 
dealers should seriously consider three 
basic phases of their management 
policy. 

Sales management has for many 
years been “pull” selling. The desira- 
bility of our products forced the 
customers to come to us. From now 
on it looks as if we will have to 
use “push” selling in order to main- 
tain our sales volume. This means 
building up the number of salesmen 
and thoroughly training them in mod- 
ern merchandising. During the re- 
cent high profit period in the retail 
end of the business the dealer did not 
have to be an efficient financial man- 
ager to be successful. It now appears 


that the dealers and managers will | 


have to watch every item for which 


they pay money and increase their ex- | 


penses. Last but not least of the three 
phases is customer relations. Because 


this business is so intimately associated | 
with the home, the family and prac- | 
tically every aspect of community life | 


it is essential that the relation between 
dealer and customer be developed. 

As for the future designs, I doubt 
if the next year will bring three-wheel 
cars or automobiles adapted to land, 
sea and air, but I do forsee that within 
a short time air conditioning will be 
available for the added comfort of the 


car owner. 
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CHAN 
reste toe 
SHOT LINE 


~ut tool maintenance costs! 


a 


Now, Chance lightweight, aluminum-fitted Hot Line Tools are protected with a 
new super-tough plastic finish called “Maplac”* that greatly reduces tool main- 
tenance and helps to keep tools in safe working condition. 


This new plastic protection has many plus features of real value to hot stick users: 
TOUGHNESS to withstand any impact or abrasive action encountered in normal use. 
TRANSPARENCY that permits initial inspection and periodic checks. 

MECHANICAL STRENGTH-Chance “Maplac,” being extremely tough, does not re- 


quire sacrifice of pole size and strength to gain the necessary thickness. It adheres 
to the wood surface and reinforces the pole adding to the factor of safety. 


TEMPERATURE RESISTANCE—retains its toughness under widely varying tempera- 
tures. 


ELECTRICAL RESISTIVITY — exceeds the voltage withstand tests of the wood insula- 
tion (complete safety, however, depends on the moisture content of the wood— 
no plastic will completely prevent absorption of moisture vapor). 


MOISTURE RESISTANCE-—Chance “Maplac” retards the absorption of atmospheric 
vapor in high humidity and protects the wood from precipitation moisture (this 
does not mean that plastic covered poles are recommended for use in the rain— 
but that Chance “Maplac” greatly reduces moisture penetration. 


REPAIRABILITY-—may be repaired without heat or special tools if cut by a sharp blow, 


All this at NO INCREASE IN PRICE! Specify Chance “Maplac” Plastic Pro- 
tecred Tools. 


@® TRADE NAME 
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in IGH the same basic materials — copper, insulation, steel and oil—are 
used in the construction of any power transformer, the intangible “know 
how” is the most important factor contributing to its quality of performance. 
Moloney has acquired this knowledge and skill through experience in the 
manufacture of transformers exclusively since 1896. Engineering and manu- 
facturing facilities are supplemented by a complete test department which 
includes a 3,500,000 volt surge generator. Operating records prove that you 
can expect better performance, /ess maintenance cost and greater reliability 


from Moloney Transformers. 


MOLONEY ELECTRIC COMPANY 


Manufacturers of Power Transformers « Distribution 
Transformers + Load Ratio Control Transformers 
Step Voltage Regulators + Unit Substations 


SALES OFFICES IN ALL PRINCIPAL CITIES + FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA 
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NEWS ABOUT PEOPLE 
Lasseter Is Appointed a VP 


Savannah (Ga.) Electric & Power Co promotes former 
general superintendent to the executive post 


Kenneth C. Lasseter, general super- 
intendent of Savannah (Ga.) Electric 
& Power Co, has been elected vice 
president in charge of operations of 
the utility. 

Lasseter has been associated with 
the utility since 1923, except for the 
period between 1930 and 1937 when 
he was connected with the Western 
Public Service Co with headquarters 
at Scottsbluff, Neb. He started as a 
junior engineer and was advanced to 
superintendent of transmission and 
distribution. He was appointed gen- 
eral superintendent of Savannah E&P 
in 1950. 

Before joining Savannah E&P, he 
worked for a short period with Stone 
& Webster, Inc, Boston, and later was 
affiliated with the Lowell (Mass.) Elec- 
tric Co. 

Other officers of the company re- 
elected were L. C. McClurkin, presi- 


K. C. LASSETER 


dent; W. C. MacInnes, New York, 
vice president; and J. J. Miller, secre- 
tary and treasurer. 


Con Edison Reveals Changes 


Consolidated Edison Co of New 
York, Inc, has made assignment 
changes for several of its department 
heads. 

M. LeCompte Waring has been as- 
signed to Westchester County opera- 
tions which are under the direction of 
Vice Pres L. A. Scofield. He was 
formerly assistant vice president with 
Earl L. Griffith, vice president in 
charge of construction. 

Walter B. Fisk, Jr, formerly plan- 
ning engineer, has been made sys- 
tem engineer succeeding R. Frank 
Brower, newly elected assistant vice 
president (EW, June 16 p 231). Fisk’s 
post will be filled by Theodore D. 
Reimers, Jr, who has been assistant in- 
side plant engineer. 

Harry C. Otten, general superin- 
tendent of Westchester County's op- 
erations department since 1946, has 
been named manager of the system 
operations department. He succeeds 
Otto W. Manz, Jr, newly appointed 
assistant vice president (EW, June 16 
p 231). Otten will be replaced by 
Donald S. Kennedy, assistant general 
superintendent. 
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E. C. M. Stahl, manager of the dis- 
tribution operation department since 
1946, has been appointed assistant to 
Vice Pres A. H. Kehoe who is tem- 
porarily in charge of production and 
operation. 

Stahl’s former post has been filled 
by Frederick C. Shaughnessy, who has 
been manager of the outside plant 
construction department since 1949. 
J. Eliot McCormack, chief distribution 
engineer since 1949, has been placed 
in charge of the outside plant con- 
struction department. 


Heads Association 


Charles R. Landrigan, comptroller 
of Detroit Edison Co, has been elected 
president of Michigan Electric As- 
sociation. J. H. Campbell, vice presi- 
dent, Consumers Power Co, and J. H. 
Warden, president and general mana- 
ger of Upper Peninsula Power Co, 
were elected vice presidents. Landri- 
gan, who has been associated with the 
utility since 1912, was named to his 
present post in 1949. 


Merit Award Given to 9 
Westinghouse Employees 


Nine executives and engineers of 
Westinghouse Electric Corp have been 
awarded the Westinghouse Order of 
Merit, highest company award for 
distinguished service. 

Pres Gwilym A. Price presented the 
awards on behalf of the company’s 
board of directors at an informal 
luncheon held recently at the Wall 
Street Club, New York. 

The recipients are: Fred R. Davis, 
manufacturing equipment design en- 
gineer, Small Motor Division; Frank 
W. Godsey, Jr, manager of the Elec- 
tronics, X-Ray, and Air-Arm_ Divi- 
sions; Robert L. Jeans, manager, 
Projects Division, Westinghouse Elec- 
tric International Co; Lee A. Kilgore, 
assistant manager of alternating cur- 
rent generator engineering, Trans- 
portation and Generator Division; 
John D. Miner, Jr, manager of avia- 
tion engineering, Small Motor Divi- 
sion; Otis Rae, Southeastern district 
manager; John B. Seastone, manager, 
materials engineering; Philip C. Smith, 
assistant to manager, Transportation 
and Generator Division; and Carroll 
E. Valentine, manager, design section, 
generator voltage regulators. 


Dr Everard M. Williams has been 
named head of the department of 
electrical engineering at Carnegie In- 
stitute of Technology. Williams, who 
has been a member of the faculty 
since 1945, replaces Dr B. Richard 
Teare who was recently made asso- 
ciate dean of Carnegie’s College of 
Engineering. 


Orrie Van Rye, formerly personnel di- 
rector of New England Electric Sys- 
tem, Boston, has been appointed as- 
sistant vice president of Worcester 
County Electric Co, a NEES sub- 
sidiary. Van Rye, who will make his 
headquarters at Milford, will have 
charge of company activities in the 
Marlborough, Milford, Franklin, and 
Uxbridge areas in Massachusetts. 


Les M. Taylor, vice president and gen- 
eral sales manager of Mississippi 
Power & Light Co, in addition to his 
other duties, has assumed responsi- 
bility for directing an expanded Agri- 
cultural and Industrial Development 
Department and a newly created Pub- 
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Buckingham 
Adjustable Cli 


i s 
ir of climber 
Ww —one pal ne 
that fits tall men, _— = 
all men on the crew> ; 
ir of climbers that a 
mmodates the various 
co 


thicknesses of footgeat 
and clothing worn - 
different seasons’ 


New Buckingham Adjust- 
able Climbers are quickly 
and easily adjusted from 

size 15” to size 18” by means of an oval head set screw and 
lock washer, assuring exact fit. If desired, leg irons can still be 
bent to follow the shape of the wearer's leg. 


These advanced-design climbers permit utilities to carry 
a smaller stock of climbers. They are eminently practical as 
extra climbers. And—because they will fit any worker—they’re 
ideal for sub-station, plant or service truck. 


Famous Buckingham Quality, Safety, Comfort 


Buckingham Adjustable Climbers can readily be fitted 
with leg and foot straps, and deluxe leather pads filled with 
rubberized wool for greater comfort. Gaffs are permanently 
attached to the leg irons, pitched at an angle which permits 


closer standing to the work—less chance of cut-out—easier 
climbing. 


Standardize on Buckingham Adjustables. Fewer pairs 
are needed to keep every man working. 


Ask about them at your supply house 
— or write for further information. 


BUCKINGHAM MANUFACTURING CO., INC. 


1-3 TRAVIS AVENUE BINGHAMTON, N.Y 


lic Information and Advertising De- 
partment. L. O. Bradshaw was made 
manager of the expanded development 
department and Herbert Shaddix is the 
manager of the new information and 
advertising department 


E. E. Bauer has been named manager 
of power transformer apparatus sales 
for General Electric Co. In his new 
post Bauer will be responsible for the 
promotion and sales of high-voltage 
testing equipment, bushings, and com- 
ponents for electronic applications, 
rectifier transformers, furnace trans- 
formers, and current limit reactors 


Utilities Library Group 
Elects Green Chairman 


Richard D. Green, librarian of the 
National Association of Electric Com- 
panies, Washington, D. C., has been 
elected chairman of the Public Utili- 
ties Librarians Section of the Special 
Libraries Association. He succeeds 
Miss Irene Marten, Union Electric Co 
of Missouri. 

Other officers elected were Miss 
Mary E. Agee, American Gas Asso- 
ciation, vice chairman; and Miss 
Marie E. Bozenhard, Hartford Elec- 
tric Light Co, secretary. 

The Public Utilities Librarians 
group is comprised of 67 librarians of 
electric, gas, and telephone companies 
and industry associations in the United 
States and Canada 

. 


Alfred M. Hunt, assistant secretary of 
the Aluminum Co of America since 
1950, has been elected secretary. 
Hunt, who came to Alcoa in 1942, 
succeeds J. R. D. Huston as secretary, 
a position he has held for the past 
eight years. Huston joined Alcoa in 
1918. 


Robert J. Kelley has been elected 
treasurer of Central Illinois Light Co 
succeeding the late T. V. Griffith 
(EW, June 16, p 236). The utility 
also named John Miller assistant sec- 
retary. 


Elmer Lindseth, president, Cleveland 
Electric Iluminating Co, was elected 
to the board of directors of the Amer- 
ican Management Association for the 
1952-1955 term at the association's 
annual meeting held recently in New 
York. Don G. Mitchell, president, 
Sylvania Electric Products, Inc, was 
elected chairman of the executive com- 
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oe bre" 3. Radio and television fastening. 


4. Fastening conduit clips to concrete or steel. 


1 Do your 
struction fastening up 
F100 times faster with 


REMINGTON 


TUD DRIVER 
...and do it safely! 


This revolutionary tool attaches 
steel or wood structural pieces to 
concrete or steel surfaces in sec- 
onds ... cuts costs and working 
time on construction jobs. Com- 
pletely self-powered, the Stud 
Driver sets as high as 5 studs per 
minute... with no outside power 
source or other equipment re- 
quired. Studs have pull-out resist- 
ance as high as two tons! 
Test-proved to be the world’s 


easy 2nd 


brick. 


crete, 


finest and speediest fastening sys- 
tem, the Model 450 Remington 
Stud Driver is made by Remington 
Arms Company, Inc., America’s 
oldest and foremost sporting arms 
manufacturer. Price for Model 450, 
complete in rugged steel carrying 
case—only $119.50. To obtain de- 
tailed information on this time 
and money-saving tool, and for the 
name of your nearest distributor, 
fill out and mail the coupon below, 


Speeds all these jobs . . . and many more! 


1. Attaching conduit and panel boxes to steel, concrete or 


2. Anchoring fluorescent and other lighting fixtures in con- 


5. Fastening eye bolt in concrete for stringing wires. 


“If It’s Remington—It's Right!"’ 


@s a unit in easy-to-open 
Remington Stud Driver, and 


a Remington Arms Company, Inc. 
Industrial Sales Division, Dept. EW-7 
939 Barnum Ave., 
I am interested in obtaining detailed information on the 
Model 450 Remington Stud Driver. 


PT cccciatiatiascacitenmetiensiiinaa tata aint a ciae teense tani aermancesaiailinit 


Firm. 
Position 


Bridgeport 2, Connecticut 





Press loaded Stud Driver 
firmly against surfece, de- 
press safety lever and py!! 
trigger. Explosive charge im- 


Address 





beds stud solidly. 


cnundnuntndnaneminaicanantioel 
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No Use 
Getting Up, Pal, 


You Have No Place 
to Work This Morning! 


While you slept, the plant where you worked 
burned down! It happens—somewhere—almost 
every night. And it happens because 
Management neglected to provide adequate fire 
protection, even though they thought they 

had done so! 


Fires break out whether you are ready for them 
or not. All too frequently these fires, with the 
speed of lightning, hit vital points—generators, 
transformers, switching equipment and other 
electrical devices. Production is quickly 
knocked out. Machines are destroyed, records 
lost, buildings leveled — and manpower crippled 


Thinking plants are safe ign't enough. It's 
essential to know! A CARDOX survey will show 
how CARDOX “Low Pressure Carbon Dioxide 
Systems’” will guard the danger spots, do 

away with fire extinguishment losses— provide 
all-around, over-all fire protection. For full 


particulars, merely tell us who and where to 
address you 


Y 


*Covwered by Patents Issued and Pending 


oricinator OF Low Pressure CO, 
FIRE EXTINGUISHING SYSTEMS 


CARDOK CORPORATION «+ BELL BUILDING «+ CHICAGO 1, ILLINOIS 


218 


mittee and Hoyt P. Steele, vice presi- 
dent, Benjamin Electric Manufactur- 
ing Co, was elected a divisional vice 
president for a second one-year term 


Joseph S. Parry, Jr, has been named 
assistant manager of Westinghouse 
Electric Corp's Apparatus Division. 
Parry, who joined Westinghouse in 
1920, has been industrial manager of 
the company’s Eastern district with 
headquarters at New York. His new 
offices will be at East Pittsburgh, Pa 


Loftin Johnson has been named super- 
intendent of division operations for 
Florida Power & Light Co's state- 
wide operations 


John Anderson, assistant secretary of 
General Electric Co, retired recently 
after almost 42 years’ service. Closely 
connected with the company’s ap- 
paratus sales organization throughout 
his career, Anderson assumed the 
secretarial post about seven years ago. 


Robert W. Suman, who has been chief 
engineer for Link-Belt Co's Phila- 
delphia plant for the past year, has 
been appointed chief engineer for 
L-B’s new Colmar, Pa., plant, which 
is scheduled to begin operations later 
this year. Norman Virkler succeeds 
Suman at the Philadelphia plant. 
Suman joined L-B in 1934. Virkler 
started with the company in 1917 and 
has been in charge of all enclosed drive 
development work since 1946. 


Carl T. Bannwert has been placed in 
charge of distributor sales for Magna- 
tran, Inc, Kearny, N. J., manufac- 
turer of heavy duty transformers. 
Bannwert was formerly with Kolton 
Electric Manufacturing Co, Weston 
Electric Instrument Corp, and Blue- 
field Electrical Supply Co. 


George Norman has been appointed 
sales manager of Corning Glass 
Works’ New Products Division. Nor- 
man comes to Corning from Aerovox 
Corp, New Bedford, Mass., where he 
served as chief engineer for that com- 
pany’s Mica Division for the past 
seven years. 


George Gilliam and C. J. Smolinske 
have been appointed to industry sales 
managers posts in the Industrial Divi- 
sion of Minneapolis-Honeywell Regu- 
lator Co. Gilliam will be in charge of 
sales of the firm’s products for all 
types of engines and test facilities. 
Smolinske has been made industry 
sales manager for pyrometer supplies, 


July 14, 1952 @ ELECTRICAL WORLD 





Plastic tape tames 
13,000 volts! 


Hard to believe that a tape only .007 inch thick can handle 
a job like this! Yet here's the proof right before your eyes 
‘‘Seotch”’ No. 33 Electrical Tape being applied to busses that 
carry up to 13,000 volts! And see the neat results—clean, com- 
pact and trim. No wonder Powerlite Switchboard Co., Cleve- 
land, Ohio, reports complete satisfaction. 

They're satisfied with more than the fine appearance, of 
course. “Scotch” No. 33 Electrical Tape is easier to apply, and 
it lasts longer, too. It resists weathering, abrasion, acids, oils, 
alkalies and water. A little goes a long way, since “‘Scotch’’ 33 
has a dielectric strength of 10,000 volts. 

Try it yourself and see! Your supplier has many widths and 
lengths including the popular %4 inch x 20 ft. “Job Size’’ rolls 
packed 12 to a screw-top container. Order today! 


The term “Scotch” and the plaid design are registered trademarks for the more than 200 presasure- 
sensitive adhesive tapes made in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn.—also 
makers of “Scotch” Sound Recording Tape, “Underseal”’ Rubberized Coating, “Scotchlite” Re 
flective Sheeting fety-Walk” Non-slip Surfacing, "3M" Abrasives, "3M" Adhesives. General 
Export: 122 E. 42nd St., New York 17, N. Y. In Canada: London, Ont., Can 
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a post formerly held by Gilliam. They 
will make their headquarters at Phila- 
delphia. 


Joseph Talla, who retired recently as 
electrical engineer and chief operator 
at the Bureau of Reclamation’s Parker 
Dam, Calif., has been awarded the 
Interior Department's commendable 
service award. Talla won the award 
for the efficient operation and elec- 
trical maintenance of the Parker Dam 
power plant and switchyard since De- 
cember, 1942. He was with the 
bureau about 30 years 


Robert A. Penfield has been appointed 
advertising manager of the Radio and 
lelevision Picture Tube Division, 
Electronics, Parts, and Tungsten and 
Chemical Divisions of Sylvania Elec- 
tric Products, Inc, Penfield, who 
started with Sylvania in 1947, has 
been advertising supervisor of the 
firm's Tube Division at New York 
since 1951. 


Lois Slade, who has been serving in 


Now, Nonmagnetic Conduit the advertising department of Inter- 


state Power Co, has been promoted 
to editor of the utility’s publication 


at Vy the price you'd expect “Interstate Power News.” Miss Slade 


joined the company in 1947. 


Alcoa Aluminum Rigid Conduit sells for about 75 per 


lad, OBITUARY 
cent less than other nonmagnetic conduit. Because of its 


nonmagnetic properties, Alcoa Conduit permits each 


Thomas C. Pearce, 59, general super- 
intendent of the electric system for 
rately enclosed. regardless of electrical load. It simplifie s Potomac Electric Power Co since 
1951, died June 30 at Bethesda, Md. 
Before assuming the electric system 
nals... eliminates overcrowding terminal enclosures. post, he had served as superintendent 
of the utility’s substation department. 
He joined Pepco in 1920. 


conductor of a single or polyphase system to be sepa 
installation of equipment having widely spaced termi- 


Alcoa Conduit 1s lighter than steel conduit of 
equal size and length. Actual construction records show Cecil C. Willis, 53, superintendent of 
savings due to easier handling and fabricating. Alcoa generation for Oklahoma Gas & Elec- 

tric Co since 1941, died at Oklahoma 
Conduit resists corrosion by most industrial atmos- : . 
City June 27. He had been associated 


pheres will not stain adjacent surfaces with rust. with the utility for 30 years 


ALUMINUM COMPANY OF AMERICA Harry E. Brandon, 69, engineer with 
1936-G Gulf Bldg., Pittsburgh 19, Pa. the Hydro-Electric Power Commis- 
sion of Ontario for 31 years, died June 

11 at Toronto, Ont. 


For complete information write for Alcoa's new " Laverty Steele, 62, district manager of 
booklet, Alcoa Aluminum Electrical Rigid Conduit. the Eastern Shore Public Service Co 
. of Maryland, died June 25 at Denton, 

Md. He joined the utility in 1922. 


Maurice H. Logan, 78, retired super- 


ae visor of Public Service Electric & Gas 
Co's power stations, died at Jersey 


City, N. J., June 26. He retired in 


ALUMINUM RIGID CONDUIT 1944. 
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Pe nce 
re bal 


30-200 V. 
00 Amps \or 300-400 V. 


SLIADILIT } 


MECHANICAL cTIFI 


@ The ELECTRO-CHEMICAL INDUSTRY 
can now have the benefits of UNPRECEDENTED 
EFFICIENCY, LOWER POWER BILLS and 
TROUBLE FREE OPERATION. 


@ no MAINTENANCE, NO REPLACEMENT OF 
CONTACTS with unity load factor at D.C. Voltages 
up to 400 Volts. 


@ STABILITY and LONG LIFE EXPECTANCY OF 
CONTACTS made possible by: 
1-The use of agg alloys. 
2-The exclusive Brown Boveri Thyratron shunt cir- 
cuit which KEEPS THE COMMUTATION CUR- 
RENT EXTREMELY LOW and provides for a 
LOW RATE OF RISE OF VOLTAGE across the 
break DURING COMMUTATION. 


@ IMMEDIATE RESUMPTION OF SERVICE AFTER 
ARC-BACK due to disturbances in the A.C. supply 
system. A super-fast contactor (1/10 of one cycle) pro- 
tects the contacts and can be RESET AUTOMATIC- 
ALLY an indefinite number of times without main- 
tenance. 


@ AUTOMATIC ONLOAD VOLTAGE REGULATION 
within very wide limits. 


’ A QUICK, SELF-LIQUIDATING INVESTMENT be- 
cause of the POWER SAVINGS IT MAKES 
POSSIBLE. 


it will pay you to investigate this 
BROWN BOVERI Mechanical Rectifier. 


FOR COMPLETE DATA, MAIL COUPON TODAY! 
Pee Rees wy 


rown Boveri Corp., 19 Rector St, N. Y. 6 
g Please send me data on Mechanical Rectifiers 


3 Name Title 


Company 
Address 


am BROWN BOVERI CORPORATION 
Ma 19 RECTOR STREET, NEW YORK 6, N. Y. 
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Danskammer Point of Central Hudson 


The New Look in the Hudson River Valley 


ing steam generating 
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Two Green Forced Draft Fans... 


operating in parallel on one boiler; each is 
designed to deliver 75,000 cfm of air at 
125°F against 12.5 inches static pressure 
while running at 1175 rpm; special control 
type inlet dampers; standard control type 


outlet dampers; constant speed motor. 


Two Green Induced ‘Draft Fans... 


operating in parallel on the same boiler as the 
F.D. Fans, each is designed to handle 126,000 
cfm of gas at 335°F against 17 inches static 
pressure while running at 850 rpm; shut-off 


dampers at inlet and outlet; gyrol fluid drive. 


DF eee Point Station of Central Hudson Gas & Electric 
Corporation, has the reputation of being one of the most efficient 
plants in the country, with a fuel record of less than 8/10 pounds 
of coal per kw. These four Green Fans, because of their design 
efficiency and careful construclion, are playing an important 
part in this production record. And the service they are giving is 
being duplicated in many utility and industrial steam generating 
plants throughout the country. In keeping with the requirements pee 
of dependable service, such plants ‘‘Go on Green” fans. miners, cond for Sullotin 169. 


The Green Fuel Economizer Company, Inc. 
BEACON 3 NEW YORK 


Economizers * Fans * Air Heaters * Cindertraps + Aerodyne Dust Collectors 
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MANUFACTURERS & MARKETS 


Copper, Brass Outlook Bright 


OPS permits wire and brass firms to increase prices of 
goods. NPA boosts red metal quota for July 


The muddled copper and brass mar 
ket is beginning to clear up. This was 


made evident by the recent action 
taken by the Office of Price Stabiliza- 
tion and the National Production Au 


thority 


OPS Acts... The OPS amend 


ceiling price regulations dated June 30 


rent to 
permits makers of copper wire, brass 
mill copper products and copper alloy 
goods to prices to reflect the 


higher cost of imported copper 


raise 


NPA has authorized domestic users 
to purchase a total of 133,333 tons of 
domestic and foreign and refined cop- 
This 


the aver 


per concentrates and scrap 
represents an increase Over 
101,363 tons a month 


have been allowed during the 


age of users 
second 
quarter 

OPS has based its increased ceilings 
on the 36%¢ a |b for foreign metal 
The 
igency also considered government al 
locations of copper calling for 60% 


igainst a former price of 2742¢ 


of the allotment to be domestic metal 
priced at 2442¢ and the other 40% 
entitlement for the higher priced for 
eign metal 


Permits 10°% Allowance . 


agency has permith 


.- Che price 


wire and cable 
prices to reflect an aliowance of 10‘ 

for scrap and an increase to the near- 
est eighth of a Here's 
The increase is 
lb to reflect the 40 


Ihe 10 for scrap 


cent how it 


works base i N4e¢ a 
foreign copper 
would bring the 


‘” 


price up to 4.224¢ and the nearest 
eighth would be 4.25¢ a lb 

have mas 
Wire & 


Corp 


These companies price 


Anaconda Cable 
Co, General Cable 


Dodge 


increases 
ind Phelps 


Copper Products Corp have 


nnounced increases in prices of bare, 
weatherproof, and magnet 


Wire rane- 


Ib to 444¢ a 

Bare 
a lb compared 
29. 17< 


ing from 3'4¢ a lb for 


than carload lots 


33.42¢ 


less copper 


Wirt ns now 


with the former price of 


weatherproof wire is 34.35¢ a Ib 


against 31.10¢, and 
39. S0¢ 


35.256 


magnet wire 1s 


compared with a previous 


Revere Copper & Brass, Inc, has 


224 


boosted its prices for 


3.84¢ a lb 


pure copper 


products by Revere’s brass 


and other alloy products have beca 


> 


increased 1.22¢ a lb for f turning 


rods up to 2.96¢ a Ib for 


bras 
ass i 


red 
brass 


With bra 


zine 


ss and other alloy products 


sing quotations provide for an 
adjustment for the lower price of zinc, 
currently quoted at 1S¢ a lb or 44%2¢ 


below the OPS ceiling 


Slated for Revision . . 


iwccount the 


To take into 
changes in the foreign 
official said 


revised from 


price Of copper, a price 


the adjustment will be 
time to time. The first revision will be 
announced Sept 1S 

OPS has announced that the regula 
tion for copper wire mill products is 
110 
Ihe regulation for brass mill products 
» Amendment | to CPR 68 

On the supply 


really 


called Ceiling Price Regulation 


side, things are 


The 


year 


looking bright copper 


had de- 


sick—is no 


hortage hich last 


worried 
The 


are the biggest since controls began 


fense mob. lizers 


longer critical July allocations 


AQUA RF CIA 


The 
80,000 


July allocation consists of 
tons from domestic sources 
and 53,333 from foreign sources. In 
order to distribute equitably the bur- 
der of using high-cost foreign copper, 
NPA will make allocations to each 
user which will be made up of 60% 
U. S. metal and 40% foreign. 

This arrangement will provide do- 
mestic brass mills with 37,327 tons 
of domestic copper and entitlements 
to buy 24,884 tons of foreign—or a 
total 62,211 tons for July 

Wire mills will get 63,722 tons dur- 
ing July with the same 60-40 metal 


allocation. 


Encourage Foreign Purchases .. . 
NPA its July 


cause it expects 


boosted allocation be- 
will be able 
amounts of for- 
eign copper than they have been able 


to get for many months 


users 


to purchase larger 


The agency 
believes this will take place as a result 
formula which 
users to pass on most of the extra cost 


of its price allows 
of foreign copper above the domestic 
ceiling price 

Long range, though, the outlook is 
for a copper shortage 

President Truman's Materials Policy 
Commission reported that de- 
mand for copper in the United States 
should grow about 45° over the next 
25 years. By 1975 a half 


has 


million 


Kellogg's New Plastic Demonstrated 


Dramatic demonstration of the physical properties of KEL-F was made by 


Louis C. Rubin 
Kellogg Co, at a 


fluorocarbon-type plastic 


manager 
press luncheon 
and chemical action 


moisture 


wire, coil forms, tube socket bases 


July 14, 


of the Chemical Manufacturing Division, M. W 
held 
this material showed extraordinary resistance to heat, 
Applications in the electrical field include coated 


recently in New York. A strategic 


rotary switches, and transformer terminals. 
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ENGINEERED EQUIPMENT FOR EFFECTIVE PLANT CONTROL 


T&C Sequential Recorder Annunciator 


the Automatic Brain that Observes, Reports, 
Records every deviation from normal operation! 


Fat OP tye «9 


Literally, it sees all—tells all! For this new T & C control equipment keeps a 
constant watchful eye on as many as 500 separate plant operations—instantly 
reporting any irregularity or charge in operating conditions with an audible, 
visible warning—and automatically recording the time, place and description of 
every change, in exact sequence of occurrence, even when changes occuf 
within milliseconds! 


od 
id 


By collecting and collating information from each monitored point, the relay 
panels actuate the annunciator and recorder. These are mounted on the top of 
the control desk, bringing complete annunciation recording directly before the 
operator. In a continuous permanent record, you have an automatic log of your 
entire operation. You are warned of danger as it happens—in time to forestall 
serious damage. You are saved hours of searching for the origin of trouble~ 
minimizing production curtailment. You have a clear printed picture, in detail, 
of everything that happens throughout your plant—an automatic record of what 
happened, where and when, and the sequence in which it happened. 


5 


hone 


Yet the T & C Sequential Recorder-Annunciator costs only slightly more to 
install and maintain than an ordinary annunciator system. 


TOLL COLLECTION SYSTEMS—TOLL BOOTHS 
POWER CONTROL EQUIPMENT—DIGITAL COMPUTERS 
WIND TUNNEL INSTRUMENTATION—SPECIAL PURPOSE INSTRUMENTATION 


on company letterhead for New Technical Bulletin No. SARA 
on Sequential Automatic Recorder and Annunciater 
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J. Neils Lumber Company 


Look to the West for 
transmission and telephone poles... 
To western Montana, where much 
of America’s finest virgin timber is 
located...To the J. Neils Lumber 
Company plant at Libby. 

Long a quality manufacturer 
of forest products (since 1895) 
J. Neils is a major producer of 
power and telephone poles. 

At Libby, Montana, in the heart 
of a great forest empire, J. Neils 


manufactures and treats the poles 
that come from magnificent stands 
of Western Larch, Lodgepole Pine 
and Douglas Fir. This modern pole 
treating plant measures up to the 
highest quality standards in men, 
materials, equipment and methods. 

An illustrated folder on J. Neils 
treated poles, and information re- 
garding their application to your 
requirements, will be furnished 
gladly on request. 


J. Neils Lumber Company 


Pele Division: LIBBY, MONTANA 


more tons may be required each year 
from domestic mines and imports. (Be- 
tween 1925 and 1950, U. S. copper 
demand increased by about 70%.) 
Highest Production . . . According to 
the commission, the highest average 
annual production that can be ex- 
pected is 800,000 tons—somewhat be- 
low 1950 and 1951. The United 
States will have to double copper 
imports by 1975 to about | million 
tons to meet demand. U. S. copper 
consumption in 1950 was 1.7 million 
tons, a level reached previously only 
in 1948 and during World War II 

In projecting copper demand, the 
commission took account of the ac- 
celerated substitution of aluminum for 
copper. It pointed out that until the 
end of World War II, aluminum was 
much copper 
and that it’s now the other way around 
Already, copper has been almost dis- 
placed in high-tension power trans- 
mission, is rapidly losing ground in 
urban power distribution, and is even 
having to meet the competition of 
aluminum in the windings of fractional 
horsepower motors and 


more expensive than 


large gen- 
erators. 

Despite substitution, the commis- 
sion stated demand for copper in the 
next 25 years will outrun supply 

To encourage copper expansion in 
the United States and Canada, the De- 
fense Materials Procurement Agency 
has already signed seven commitment- 
to-purchase and six maintenance-of- 
production contracts; DPA has granted 
rapid tax write-off privileges to 12 
producers; and the Reconstruction 
Finance Corp has granted a $57.1- 
million loan to the White Pine Copper 
Co, and is considering a bigger one 
(over $100 million) to the San Manuel 
Copper Corp. 


MANUFACTURING BRIEFS 


Defense Production Administration 
has told the aluminum production in- 
dustry that it must earmark 31 million 
Ib of aluminum in the fourth quarter 
for replenishment of the 
stockpile of the metal 


nation's 


The government wil! purchase 30,000 
tons of lead by Dec. 31 to hold as a 
reserve supply to be certain that the 
metal is available for defense uses 
The metal will be purchased at mar- 
ket prices 
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a now name for a web-known directory... 


dnnouncing lhe Nee 


MGrawe-Hild... 


Directory 


of 


Electric ‘s 


<4 


Pittsburgh—676,806 
ae Sint ate’ bene 19 


Controtied hy Philadelphia Co. 
re iv Pa. 


Pitteburgh, 


harman Beard 
res 


V. Pres. Che. Opr 


Philip A. Pleger 
Pressly H. McCance 


Walter @. Jene 


V. Pres. Chg, Sales George W. Ousier 


Ch. Ener 


C. T. Simetair 


Gen. Supt. Per. Stations. T. B. Purcell 


Gen. Supt. Distr. & a o 


Pur. Agt. 


R. C. Wens 


Total Capacity 
Steam Turbine Generator 754,000 kw 


Total Power 
A.C Tetribution, 


Purchased 
1h0F1 1685 kw bre. per year 


313-930 120-208-240, 220.440 v 
3 & 4 wires 1 & 3 ph. 60 eye 
D. C. Dhatribution 120.2% “er 750.500 v 


Serves Ao Res Ambridge, Avalon 


ieitiotun 


a Palt« 
Pethet 


" on 
Rlawnos. Brukiork A Srobinets Hilts 


ares tweet 


lirvlerwater, ¢ 
Shonnon Crater 


Char bill Clairtan, Collet, Conway 
Coranpolia, Crafton, Dermont. Dra 
>» D 


oatrs 


Typical Page Reduced in Size 


‘Wout 
14 Wood % 

Controlled The West Pens Ei 
Co. New York, BN. Y. 


Ceding Comesne= © ‘ontrola 

a agen = Co., 
Pa. 

Pres. 


aaed. 

624.000 kwh th 

4. C. Distribution Pie 
NT ewe 1. 2b ty 

Total Meters 


See plants at Connelievitie, ye 
Lake Lynn. Milesburg. Rideway 
and Sprinedale. Pa: Power W. Va 

Serves Acme, Acmrtonia, 

Allinson 
ram, Applewold. 
brust. Arnekl, Atlashure. Austs 
Avetia, Avonmore, Haseley, Bal 
wnaer, Receding. Realiev 
Creek Retie Vernon, 

° 


Controlling 
Companies 


Companies 
Controlled 


Operating Officials 


Total Generating 
Cepacity 


Prime Mover and 
Cepacity 


Total Power 
Purchosod 


Distribution, Voltage 
and Type of Service 


Totel Meters 


Locetion of Plonts 


Towns Served 


Oralitres 


HE most complete listing of utility personnel, organization set-up, areas 

served, generation transmission and distribution equipment in over 
4000 utility plants in the U.S., U.S. Possessions and Canada is now ready 
for distribution. The change in name was occasioned by the need for 
keeping pace with industry terminology. 


The McGraw-Hill Directory of Electric Utilities contains over 40,000 
changes. It. is the latest, most complete source of factual data covering 
private and municipally operated companies, REA’s, government-con- 
trolled projects, holding, controlling and affiliated companies. 


Bound in flexible blue Fabrikoid, fully thumbed index, size 41/2” x 84/2”. 
Price, $30 per copy. 10% discount on five or more copies. 


McGraw-Hill Directory of Electric Utilities 
Room #803, 330 West 42nd St., New York 36, N. Y. 


Please send. copies of Directory of Electric Utilities at $30 per copy (10% discount 
on five or more copies). 


Check Enclosed [} 
Signed 


send 


orders Bill Me [] 


direct to: 
Company. 


City 
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Westinghouse Telemeter Transmitter 
connected to thermal converter or 


equivalent power-sensing device 


Carrter or 
Mic rowaie 
Channel 


Transmitter 


The versatile ElectroniK recorder is applicable to measurement 
of pressure, flow, speed, pH, conductivity, power, current, volt- 
age, temperature the same basic instrument for all, with 
changes only in measuring circuit and sensing elements. Use of 
standard, interchangeable components simplifies maintenance 
reduces parts-stocking problems. Single-point and multi-point 
models are available in a choice of printing speeds, and with 
chart speeds from ',” to 120” per hour. 


The utmost in dependability demanded by power plant applica- 
tions is insured by ElectroniK components . . . life-tested, service 
proved, designed for minimum, easy maintenance. These rugged 
“building blocks’’—the high-torque balancing motor, the her- 
metically sealed converter, the simplified continuous-balance 
amplifier—typify construction that minimizes the number of 
moving parts, and that eliminates troubles from dust and at- 
mospheric humidity 


@ Important Reference Data 


Write for Instrumentation Data Sheet No. 9.1-9, "Improved Westinghouse Telemetering System"...and for 
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Westinghouse Telemeter 


Receiver 


te 


Carrier or 
Mic rowave 
Channe! 
Receit er 


Westinghouse Freq-O-Tron continuous tele- 
metering system (variable frequency type) 
with Electronik strip-chart recorder 


facts on system 


0 1 20 30 40 $0 


Electronih Recorder 


loads 


through continuous telemeterin g 


with ZlerVionik aecorvers 


Tr E ultra-fast telemetering equipment shown 
above keeps the load dispatcher in constant touch 
with all parts of the system. It tells him every 
change in tie line interchange, in station genera- 
tion, and in system load —the instant that a change 
takes place. Operating over carrier current or 
microwave channels, it spans distances of hundreds 
of miles . . . eliminates the delays and uncertainties 
of intermittent, non-continuous measurement. 


The ElectroniK recorder presents load data in full, 
readable detail on its big, 11-inch-wide strip chart, 
where every significant change and trend stands 
out for the dispatcher’s attention. The rapid re- 


sponse of ElectroniK continuous-balance measure- 
ment assures full utilization of the inherent speed 
of the telemetering equipment. And the industry- 
proved dependability of ElectroniK construction 
means absolute minimum maintenance, and un- 
interrupted performance. 


Your local Honeywell engineering representative 
will be glad to give you full details. Call him today 
he is as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., In- 
dustrial Division, 4568 Wayne Ave., Philadelphia 
44, Pa. Service available promptly from more than 
55 offices in principal cities of the United States. 


Honeywell 


BROWN 


('NSTRUMENTS 


Fiut we Couttols. 


Bulletin 90-2, “Supervisory Instruments for Power Generation.” 
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New Electrical Construction 


New electrical construction proj- 
ects announced by private and gov- 
ernment utility systems involving 
more than $70,000. Also listed are 
major industrial and construction 
jobs where electrical work is in- 
cluded 


UTILITIES 
Proposed Construction 


Arizona-Nevada  Lureau Reclamation 
Dpt. Interior, Kl Denver Federa 
Center Denver Colo furnishing de} 
fob. cars shipping point or f.o.b. cars 
Campo Siding, Ariz., circuit breakers, ca 
pacitor equipments x hes arresters 
et for Phoenix sulb-station Davis Dam 
Proj., Spec DS 374 L. N. McClellan 
ch. engr 

California -Pacif Gas & Elect 
‘ Market St San Francisco 


pressure tunnel, appurtenant 

ompany's Pit River N« 

in Shasta ('¢ 
Ga., Columbus —Radix 

Station WDAK, Martin B 

$ 0 

Md., Cheltenham. list 

Potoma River Navs 

‘ Factory Wash 

t listr sy Na tadi« Sty 

NOY 734 Spe 452 ‘ deposit 

$ii 

Md Kockville S. Eng irst and 

Sts. N. W Wash D. ¢ eles 

i str sys Army Medical Center 

NG 49-08 2 ¥-«(25) 

Minn., Virginia ity, Water & Light 
nn.. F. T. Borg, secy., furnish, install 
h. and electrical equipment for muni« 
| power plant $8 00 Plans deposit 

Pfeifer & Shultz, 702 Wesley Temple 
Minneapolis, engrs 

. Eldorado Springs a 

tric Assn., Eldorado Sprin 

hard Stal 8S. Nationa 
ad shop and ware! se 


Nebraska -Valle ectri Membership 
rp, O'Neill 1 ! rural distr. lines 


lolt, Boyd r Garfield Counties 


j 
$ Ano Henni ‘ , am 4 the 
At your request eee eeen te eis ak. 
eae ; Sotanaiee 
we will be pleased mayor ar 5 Rd. P 
ehn., City al 


INVESTIGATIONS 
Ri POR 
FINANCIN I 
ACCOUNTING ™ R 
| | ; = 
canes illustrated booklet . Re 


Omaha Zone 
INSURANCE - Queens Village 
pansvens describing our consulting and tracts & Accounts The verno 
FE. Smit? ‘ e bldg Albany 
DEPRECIATION tric work P r @ wenerator se 
VALUATIONS design engineering services. new swit ‘ ise, Bide 
CONSULTING & DESIGN ENGINEERING Creedn 1 
METERING $3 
PURCHASING 
INDUSTRIAL & PUBLIC RELATIONS Write Department A ‘ r 
— 20 Pine Street, New York 5, N. Y. ‘an. 


. In 
GAS CONVERSIONS , 


to send this new, 


ith engin 


(7 OMUMOSMMEM YW aA Le Va! Norfolk 


and subsidies 


COMMONWEALTH ASSOCIATES INC. 
COMMONWEALTH GAS CONVERSIONS INC, 


207 tne Shed. New Gok i NY. 
Jackson. Michigan Washinglen, DEC. 


Va Williamsbure 
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Kaiser Aluminum Triplex offers 


today’s widest range of sizes! 


Way settle for less than the proper size of self-support- 
ing cable for your requirements? 


Specify Kaiser Aluminum Triplex cable! It gives you 
a choice of the widest range of sizes available today — 
assures you of the conductor best suited to your particu- 
lar job. 


It will pay you to carefully check the complete list, 
given below. For Kaiser Aluminum Triplex cable can 
cut your costs up to 25 per cent compared to conven- 
tional open-wire construction. 


ACT NOW! Give immediate consideration to Kaiser 


POLYETHYLENE TRIPLEX SELF-SUPPORTING 
ALUMINUM CONDUCTOR 


NEUTRAL 
MESSENGER 


Cover Size 
Thickness 
in 64ths” 


PHASE CONDUCTORS 


Stranding : & . 
tranding 


ALL ALUMINUM NEUTRAL MESSENGER 


27 


17 
1/0-7 
2/0-7 
3/0-7 
4/0-7 
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Aluminum Triplex cable for both distribution lines and 
service drops. Send for free booklet giving complete 
engineering data on new Kaiser Aluminum covered con- 
ductor —including weatherproof line wire and self-sup- 
porting Triplex. Kaiser Aluminum & Chemical Sales, 
Inc., Oakland 12, California 


Kaiser Aluminum 


Setting the pace—through quality and service 


NEOPRENE TRIPLEX SELF-SUPPORTING 
ALUMINUM CONDUCTOR 


NEUTRAL 
MESSENGER 


‘over Size 
Thickness 
in 64ths” 


PHASE CONDUCTORS 


| Stranding & 
! i Stranding 


ALL ALUMINUM NEUTRAL MESSENGER 


6-7 
47 
2-7 
1-7 
1/0-7 
2/0-7 
3/0-7 
4/07 


4 
4 
4 
5 
5 
5 
5 
5 


ACSR NEUTRAL MESSENGER 
7 | 4 | 6-6 


] 
7 ed 46/1 
a. 26/1 
eee 16/1 
ns Roe | 1/06/1 
Ps eee 
oe: te | 3/06/1 
19 6 4/06/1 


ACSR REDUCED SIZE NEUTRAL MESSENGER 


7 4 6-6/1 

7 | 46/1 

19 36/1 

1/0 19 26/1 
2/0 r19 16/1 
J a ae | 1/06/1 
4/0 i) 2/06/1 


702 
853 


Kaiser Aluminum also produces Duplex conductor —one 
covered phase wire, one bare neutral. 


Get up-to-the-minute information on availability from any 
Kaiser Aluminum sales office in principal cities, or through 
one of our many electrical distributors. 


eee Leer 





WEVE 
JUST HAD 
A CHANGE! 

(in NAME) 


RURAL translormer & equipment co. 


koaiaiet RT¢E Co. 


manufacturers of 


DISTRIBUTION TRANSFORMERS 
3 thru 500 KVA 
LINE TYPE REGULATORS 
PROTECTIVE EQUIPMENT 
TELEPHONE TERMINAL BOXES 


main offices and plant a 
632 NORTH 8TH STREET 
MILWAUKEE 3, WISCONSIN ASTER, SEE 


DESIGNED TO MEET YOUR NEEDS... .in Line Construction and Maintenance 


BUILT LOW FOR EASIER LOADING AND HAULING 
— THE EAGLE 4-WHEEL LO-BED TRAILER 


Transformers and other heavy, bulky units are easy to load 
and carry on this trailer. Big, roomy, low platform. Also suited 
to pole and general purpose hauling. Full 90° turn with front 


dolly; 5th wheel type steer. Heavy duty construction; low cen- 


ter of gravity keeps load steady enroute. Equipped with pole 
bolsters 

5 tons capacity; over-all length, including tongue, 25 ft. 8 
inches. Distance ground to low platform only 25-1/2 inches 
Weight 5400 Ibs. Equipped with electric brakes on rear wheels 
Send for complete information on Model 6441-- Eagle LO-BED 
Trailer 

) EAGLE MANUFACTURING CO. 

Division of 
The Four Whee! Drive Auto Co 
APPLETON, WISCONSIN 


Utility Bodies * Trailers * Pole Derricks 


Tools ond Accessories 


Eagle equipment is engineered by and € 
for utility men expressly for thew needs 


232 


service ar sndergrot 
plant and steam distr 
Wyoming ’ € 
Light, In Freed 
en, 9 ! 
if, generating : 
5 Lit ‘ $ 


Low Bidders & Contracts 
Awarded 


Calif. El Centro Charies 
Ww. 3 St Long Beach 
U p er plant 


sue f ‘f as { act 
Calif., Fort Ord—-Del 
1 ar Ferr ando 
alif LB. $2,094,7 
e ENG 04-2 2-12 
New Montgomery St 
Calif Bids June 24 
Fla., Camp Blanding-—W 
“onset Cc 78OO le Sf N ft 
A. $1,433,248 
sewer and pov 
Box 497 
s June 
ans., Wichita 
4 S. Santa Fe St 
$110 init sub-st 
plane (< Personnel Bide 
Wilson & Cx 223% S. Santa Fe 
Kar eners Bids 
. Chalmette—Te 
Rox 536. H 
$100.00 
l Product 
Minn Moose 


liepser 


sto 


Moose Lake 
Grandview 


‘ Ir 


Mo 


Fort Brace 
Acme 


Orecon W 


harleston 


INDUSTRIAL, COMMERCIAL 
& PUBLIC BUILDINGS 


Proposed Construction 


Iil., Chicago—-Prudent 
763 road St 
ture ily 41 


La Lafavette 
ifayette ffice 

Mich., Detroit At 
népD Ir ' 


Norfotk— Fs 
Hamptor I 


Wash Richland 


Was Dm . fa 
Ww ks.- $346 00 
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rapo 
STRAND 


Combines 
All Four 


EVERY requisite that sound con- 

struction needs demand are com- 

bined in Crapo Galvanized Steel 

Strand— YHEN Dhi-tert-butyl-para-cresal (DBPC) is added in liquid form to 

W transformer insulating oils, their resistance to oxidation ts increased 
° nd their useful life is greatl nded 

1. High strength ree One 


The value of Koppers DBPC as an inhibitor for new or reclaimed oil 


has been proved. Actual use has confirmed the accelerated oxidation tests 
2. Ruggedness 


shown below. Further, many manufacturers of transformers now endorse 


lif the use of DBPC, and most major suppliers of transformer oil will, on 
3. Long life 


request, furnish new oil that has been inhibited 


When ordering new or make-up transformer oil, make certain | 


4. Economy hibited. And use DBPC to pr 


prolong the hfe of your reclaimed oil 


savings you'll get will be worth your while 
The superior tensile strength in- 


herent in steel is utilized to fullest if desired, we can furnish a compounded oil solution of DBPC called 
advantage in each size and grade Impruvol 20. Impruvol 20 can be used with simple equipment. Its 
of this time-proved strand. The application presents no more problem than the application of in- 
heavy, ductile, tightly-adherent sulating oils themselves. Order Koppers DBP 
galvanized coating—applied by 20; the choice is yours. 
the famous Crapo process—pro- 
vides dependable protection to FRE KOPPERS COMPANY, INC. 
the steel, extends the life of the y a % 5 Chemical Division Pittsburgh 19, Pa. 
strand beyond the normal period -KOPPERS 
of replacement. . a. interfacial Tension values under 95°C Oxidation Tests show OBPC 

Ss inhibited oil impressively delayed in oxidation ond at no stoge as 

Specify @Crapo Galvanized eres 

Steel Strand for guys, messenger 
and overhead ground wires! There 
is a size and grade for every prac- 
tical need available for prompt 
shipment. « 


or Koppers Impruvol 


ASK YOUR 


JOBBER! 0.5% OF DBPC 


Consult your near- 
ee 


est distributor of ——+ 0.3% OF DBPC — 


Crapo Products or 
A write direct for fur- 


INTERFACIAL TENSION, OYNES/CM 


ther information! j i 
' 
} 


om ee , — Qs i St 


UNINHIBITED |_| 0.1% OF DBPC 
INDIANA | | { 
STECCL & WIRE CO. 
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Aer ERNE AL 


A MESSAGE TO AMERICAN 


INDUSTRY @ 


ONE OF A SERIES 


Aid or Trade? 
A CRISIS AHEAD 


A crisis in the foreign trade relations oi the 
United States is in the offing. It is a crisis 
caused by: 


1. Efforts of producers in friendly nations 
to earn more dollars by increasing ex- 
ports to the United States, and 


2. Efforts of industries in the United 
States which would be hurt by competi- 
tion from these imports to keep them 
out. 


This crisis is a threat to the effectiveness of 
American leadership in the crucial effort to 
build the nations of the free world into a strong 
and unified group. It is the purpose of this 
editorial to advocate a constructive approach 
to the difficult situation that is developing. 


Background of the Crisis 


Most countries in the free world—with 
American aid—have managed to push their 
outputs well above prewar levels. As they 
have done so, they have been urged by our 
highest government officials to increase their 
exports to us. Sales in our market enable these 
countries to earn dollars which they use in 
turn to buy the products of America’s farms 
and factories. Thus, as they become self-sup- 
porting, the need of American aid is reduced. 


But as these efforts to export more to the 
United States have promised increasing suc- 
cess, competitive American producers have 
become increasingly alarmed about what that 
success might do to them, Consequently, they 
are seeking more protection—by appeals to 
the U. S. Tariff Commission to recommend 
higher import duties and by appeals to Con- 
gress for new laws to discourage imports. 


Our Friends Protest 


A year ago Congress answered one of these 
appeals by imposing a quota on imports of 
dairy products. Now, among many other legis- 
lative proposals being strenuously pressed is 
a move to extend the scope of “Buy American” 
legislation. A year ago the U. S. Tariff Com- 
mission had only four petitions for increased 
import duties on its docket. Since then four- 
teen more petitions have been filed and others 
are definitely on the way. 

Faced by these mounting efforts to block the 
sale of their products in the American market, 
no less than eleven friendly nations, including 
Great Britain, France, Italy, Canada, the Neth- 
erlands, Switzerland and Denmark, have filed 
protests with our State Department. Through 
many of the protests runs one refrain. 
Although stated in diplomatic language, it 
might be correctly paraphrased to say: “In 
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sending us aid you have made it very clear that 
you want us to get on a self-supporting basis at 
the earliest possible moment. But, when we 
begin to make headway in that direction by 
trying to sell you more of the things we are 
equipped to produce, you start closing your 
market to us.” The threat of European resent- 
ment against the United States being stirred 
up by this argument is obviously great. 

At the same time there exist grounds for 
special resentment in the United States against 
certain prospective imports of European man- 
ufactured goods—those of machine tools, for 
example. In part these will be produced with 
machinery that has been sent to Europe as 
part of our economic aid program, With abso- 
lutely no diplomatic language involved, the 
argument, which will be extended much far- 
ther than the facts would justify, will run: “We 
gave those people the equipment that they now 
use to cut our throats!” This line of argument 
will find response among workers as well as 
employers in industries faced by more compe- 
tition from imports. Labor, too, is keen for pro- 
tection against more foreign competition, 


Aid or Trade? 


As between continuing direct economic aid 
to Europe or accepting the imports that would 
make those countries self-supporting, some 
would prefer to continue the aid program. 
They argue that the tax machinery of the fed- 
eral government can spread the burden of aid 
broadly, while we have no comparable ma- 
chinery that can cushion the shock to individ- 
ual industries, firms and communities that may 
result from stepped-up imports of competitive 
products. 

As we see it, this position is untenable. It 
would make rubbish of our Atlantic Charter 
promise “. . . to further the enjoyment by all 
States, great or small, victor or vanquished, of 
access, on equal terms, to the trade and to the 
raw materials of the world which are needed 
for their economic prosperity.” It would be 
an admission that, for all our profession of 
faith in competition and our opposition to 
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European cartels, we really don’t believe in 
competition. 


U. S. Self-Interest 


The people of this country have invested 
billions of dollars and seven years of hard 
work in the attempt to put our allies on a self- 
supporting basis. If we keep their goods out by 
raising trade barriers, we are directly defeating 
our own purposes. 

Also, in moving to protect some groups of 
American producers we should be hurting 
others. For many American producers the ex- 
port market, which this year will take about 
$14 billion of civilian goods, spells the differ- © 
ence between operating at capacity and closing | 
down 25% of their facilities. When we discour- 
age imports we cut off dollar earnings by other = 
nations which are spent here to keep some of © 
our factories and farms going. 

At the same time, it must be recognized that © 
certain American industries and their capacity © 
to maintain employment will be hurt by in- 
creased imports. Hence it becomes critically 
important for the United States to formulate 
a national program designed to help these in- ~ 
dustries and communities take up the shock. 

There is no neat and simple prescription by 
which this can be done, but several possibili- © 
ties have been suggested. One on which there © 
is general agreement is that tariff reductions | 
should be gradual. To cushion their impact, the = 
government might well give preference on de- © 
fense orders to industries and areas adversely 
affected by an increased volume of imports. 
Direct assistance to workers and companies in 
shifting to different lines of business may be 
worth consideration. 

These are by no means all the possibilities. 
They may not even be the best. But they do 
serve to suggest the necessity for flexibility 
and imagination in dealing with the growing 
crisis in trade relations. Our ingenuity in de- 
veloping new ideas to meet this crisis may well 
be a decisive factor in our effort to weld the 
free nations into a strong and durable alliance. 


McGraw-Hill Publishing Company, Inc. 





FOR POWER TRANSMISSION AND SUBSTATIONS 


i readily available in all 

r tubular and flat bar bus, wire, and cable 

copper to copper, aluminum to aluminum, 
minum to copper 

connectors also available with hex head bolts. 


Write for Catalog 45-1 


Tips on Better DRAFT Service 


* FAN FOUNDATIONS ON GROUND FLOOR 
OST LESS than those high up. If necessary 

install high up, supporting steel must be 
equate tor tan weight, tan rotaung ettect 
d concrete pad under fan 


2. GOOD ENGINEERING DESIGN INSURES 
MAXIMUM SERVICE. “Buffalo” Draft Fans, 
with their heavy rotors, shafts, bearings and 
housings, beat this out with their records of 
endurance on the job in every industry 


3. SPECIFY FACTORY-BALANCED ROTORS 
Static andl Gy namin balan e mean treedom trom 
vibration Buffalo” rotors are dynamically “Buttalo” Induced Draft 
balanced at the factory on special balancing ro 

machines—thus, no time-consuming freld bal Further Helpful Engi 
ancing is required at the time of installation neering Facts wes 
for Bulletin 3750 


ms © eT ror 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 


212 MORTIMER ST 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 


Canadian Blower & Forge Co. Led. Kitchener, Ont 
Sales Representatives in all Principal Cities 


PANEL BREEZO FANS BELTED VENT SETS BELT-AIR FANS 


AIR ATTIC FANS L BREEZO FANS NV BREEZO FANS 


AIEE Meeting 


(Continued from page 146) 


completed transformers, would have 
been a more direct method of deter- 
mining the location of moisture Curdts 
felt. The a-c corona test he thought 
might serve advantageously as a sup- 
plement to other tests. 

L. J.” Berberich, Westinghouse, 
agreed that power factor testing of 
transformers is useful but with dry- 
type insulation fails to show up some 
defects 

Power factor maintenance programs 
unless very carefully administered may 
well condemn a great deal of very 
serviceable insulation E. C. Wentz of 
Westinghouse thought. His discussion 
was presented by H. L. Cole, West- 
inghouse. Expenses, he said, may be 
much more than would result from in- 
sulation failure. 

The test type of transformer de- 
scribed by B. A. Cogbill, will find 
great usage in the supervoltages now 
being discussed, in the opinion of 
J. R. Meador of General Electric Co 


Transformer Impulse Testing 


Standard Basic Impulse Insulation Levels— 
450 kv to 1050 kv Inclusive. Report of joint 
AIEE-EEI-NEMA Committee on Coordination 
of Insulation 


Previous report, adopted May 1950 
established impulse levels on premise of 
non-grounded system operation. Pres- 
ent revision provides for non-grounded 
and effectively grounded system opera- 
lion 


Impulse Testing of Power Transformers 
J. H. Hagenguth and J. R. Meader, both 
General Electric Co 


Describes methods of impulse testing 
power transformers and detection of 
failures on test. Analyzes relative value 
of failure indicators, classifies failures, 
and indicates the place of low-frequency 
tests and the relationship of impulse tests 
to low frequency tests. Emphasizes im- 
portance of careful tests on power trans 
formers. 


New Apparatus Bushing with Improved Char- 
acteristics. R. N. Anderson and D. L. John- 
son, both General Electric Co 


Describes new liquid-filled bushings 
for 15-kv through 69-kv ratings. Center- 
clamp design eliminates cemented-on 
clamping rings. Requires less materials 
and reduces manufacturing cycle. Ther- 
mal, mechanical, and electrical tests 
made. 


A New Method of Obtaining Insulation Co- 
ordination of Transformers. W. C. Sealey and 
E. J. Vogel, both Allis-Chalmers Mfg Co 


Tests based on additional data on serv- 
ice stresses. Designed to determine possi- 
ble changes in insulation requirements 
to effect economies and meet service re- 
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fe "Zz 


Fod-Mount 


Voltage lester 
is the KNOPP 


Patents Pending 


Say “Goodbye to risky 
time-wasting fuss in tes 
ing’ with the 5 main safe 
features in the KNOT! 
Voltage Tester: (1) origina! 
Prod-mounting Socket 
housing making this teste 
easier, faster, and 
use and ending ti 
“three- handed 
grotestion thi re ugh In aa) ir 
dication of voltage by soler 
oid and neon lamp workir 
independentiy; (3) posit 
scale readings; (4) signal by hum and vibration 
and (5) thorough insulation throughout, even to the 
sharp point of each prod. 


Well-bullt and shockproof in a LAMINATE n 
bakelite housing, the KNOPP Voltage Tester tells 
immediately and simply if cireuit is open or closed 
magnitude of voltage between 110 and 600 a-c oF 
d-c, pure or rectified; 25 or 60 cycles—for testing 
old ane new circuits, fuses, locating grounds, etc 


Get the widely-used and reliable KNOPP Vo ote ae 
Tester with the time-proved brod Mount, and « 
safety features from your dealer, or write for nN 1s 
trated free, new descriptive Bulletin No. 425. 


ELECTRICAL FACILITIES INC. 


4236 Holden Street Oakiand 8, Calif. 


Galvanized/Steel 
for) > 
TOWERS 
SUB- 
STATIONS | 


& 
x 
% 
f 
i 
‘ 


a 


Structural Steel 
- 
Reinforcing Steel 
= 
Plate Fabrication 


s 
Erection 


FLINT STEEL 


CORPORATION 
P.O. Box 1289 
TULSA, OKLAHOMA 
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Eliminates needless relays 
Simplifies wiring layout 
Conserves panel space 


One-point, multiple control 


30-AMPERE TYPE-P 
ROTARY SNAP SWITCH 


In all ESCO rotary 
switches, the make and 
break. actions occur in- 
side the insulating 
phenolic housings of 
the separate switch sec- 
tions. These sections 
are ganged to provide 
the required number of 
poles. 


Advantages: ESCO rotary switches combine great versa- 
tility of application with simplicity and ruggedness of design. In ~ 
each individual switch section, a variety of rotor shapes and 
positions is possible. By ganging the required number of such 
sections, an almost unlimited choice of connection and operating 
sequence arrangements is available. 


Ratings: The Type-JR rotary switch is rated at 10 amperes, 
125 volts AC, or 5 amperes, 125 volts DC. The Type-P rotary switch 
— a high-speed snap-action switch — is available in these same 
ratings, and also in heavier designs for 30, 60, 100, or 200 amperes 
at 500 volts AC or 250 volts DC. 


ESCO rotary switches can be furnished to meet the 
latest revised specifications of the Navy Department. 


oe ook UU 


CORPORATION 


ing Avenue ek Sasa l sit - Maoh 





TGR Oa aiaiaetl 


quirements. Lightning and switching de- 
termine insulation required, not continu- 
mus OO-cycle values 


Methods of failure detection de- 
scribed in the Hagenguth-Meador 
paper or impulse testing of power 
transformers are a definite step in the 
direction of saving costs, H. L. Rorden, 
Bonneville Power Administration, said 
in discussion presented by J. B. Hod- 
tum, Allis Chalmers Mfg. In Rorden’s 
opinion a more realistic picture of 
types of surges found in practice is 
desirable 

; . Complete tests of power trans- 

v Blecine Boo formers under present standards are 

time consuming but some modification 

STRUCTURAL STEEL WELDMENTS of test requirements for production 

testing of large numbers of units is in 

Electric Boat now has available, for subcontract or jobbing work, order in the opinion of H. S. Hubbard 
extensive specialized facilities for fabricating and welding structural of General Electric Co 

steel sections for bridges, power line towers, etc. Our long and Discussion of the Sealey-Vogel pa- 


Wilbur (ross Port way tot sted Electric Boot 


successful experience in this field is your assurance of high-precision per indicated differences of opinion 


: . WwW . Teague of We zhouse Elec- 
craftsmanship and on-time deliveries. We will gladly give full in- L. Teague of Westinghouse Elec 
; tric Corp agreed that ingenuity in de- 

formation on request. : 
sign should be encouraged but recom- 


Address inquiries to: mended caution in going down two 


E L E c T R 1 c B oO A T whole voltage levels. J. R. Meador of 


General Electric Co did net want trans- 
Division of General Dynamics Corporation formers so skimped that any little 
Groton, Connecticut 


thing would cause them to collapse 
He asked if the authors were request- 
ing a change in the standards. Vogel 
said they were not asking for a change 
in the standard but that they were pre- 


pared to furnish transformers based 
APPROVED FOR on the design described. 


Relay Developments Discussed 


Ground Fault Relay Protection of Transmis- 
sion Lines. J. L. Blackburn, Westinghouse 
Electric Corp 


A general review of the principles and 
practices of ground fault relay protec- 
tion of transmission lines. 


Power Line Carrier for Relaying and Joint 
Usage—Part II—A Survey of Modern Power 
Line Corrier Systems. G. W. Hampe and 
B. Wade Storer, both Commonwealth Edison 
Co 


Second of a pair. Emphasizes relaying 
techniques involved in the subject. 
Covers problems of multi-terminal lines 
application of carrier to them 


SUSPENSION TYPE 


Selecting AC Overcurrent Protective Device 
Settings for Industrial Plants. F. P. Bright- 


GUY STRAIN man, General Electric Co 


Present basic data and factors involved 
in making a relay study to determine 
time-current characteristics required for 
coordinated operation of various short 
circuit protection devices. Procedure in 


ILLINOIS ELECTRIC PORCELAIN CO. using material to make study outlined 


en ILLINOIS 


Ya NEW Free Insulate el Te] 


Objections to continuous phase 
comparison, as reflected in Hampe- 
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tT) ~ SUPERIOR 
Check with Superior on 


U 
PHOTO TEST TABLES 


@ Superior’s new dual 

. TL position, photo-elec- 
= 2 tric test table ...a 

: d great time and money 


’ saver...one of various 

will make it again standard Superior 
types. Superior also 
makes any type of 
special testing equip- 
ment to specification. 
Write to: 


n phe 
SWITCHBOARD & DEVICES CO 


CANTON, OHIO 


A whudiory of The Union Mete! Manufacturing Company 
4 


fo 


ae 285 ES Kae 
GROUND - bite 


o =~ 
GUY ff to 
» 
MESSENGER THIS LITTLE RING 
CATENARY 
MEANS SMOOTHER 


Higher— OPERATION 0 


Corrosion resistance ®% LONGER 

Tensile strength he, WEAR 

Elastic limit ty o” 

Resistance to abrasion a a oe i oo 
Strength-to-weight ratio 


Joint 
Llower— Utica Lubring®-the pliers that oil them- 
. selves! Porous iron lubricating ring “floats” £259 
Cost per year during use in the joint, absorbs lubricant and feeds it "7.8". 
Present restrictions prohibit as required. Keeps joint smooth and free- Also with 
our furnishing PAGE Stainless working. There are no finer lineman’s pliers splicing 
Steel Strand today, but it than these patented and exclusive Utica greeves, 
will pay you to consider it for heavy duty Lubrings. £2595 
the future. 


: SPECIAL HANDLES visi tik robber vuleneised 
handles. Designed for comfortable 

PA G 7 grip, long wear and protection. 
Send for booklet describing Utca’s 


| d complete line of Lubring Pliers. 
Wr “= 
"a P 4 | ir. 


4 


gp Pavbt eRe G ORE TT AOA RRM I 28 AES 


PAGE STEEL ANO WIRE DIVISION 
AMERICAN CHAIN & CABLE 


\7Z 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, 
Los Angeles, New York, Philadelphia, 


s _ ADLAM TOOL & SUPPLY CO., LTD., Montreal 
Portiand. San Francisco, Bridgeport, Conn. UTICA 4, N.Y. Conede: Waiis IRONS, LTO., Winnipeg 
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Operates ON ANY DERRI + TRUCK 


@ Adjustable for clean holes 


to 10 ft. deep wa HOLE 


ae” DIGGER 


@ Drills a straight hole from 
any truck position 


@ Easy to use—easy to 
transport 


Wira the Tel-E-Lect 
Pole Hole Digger, you 
use the same truck and 
crew that sets the pole 
You can drill a hole any 
place that you can spot 
the pole derrick. A 
single bolt attaches the 
digger to the truck; it 
works suspended from the derrick. Powered by 
the truck motor through a power take-off shaft, 
Tel.E-Lect digger is raised and lowered by the 
winch line. Fits the budget of even the smallest 
utility or contractor, and quisthy pays for itself. 


Send For Specifications Bulletin 


bonded copper 
ground rods 


Uniform thickness of non-porous Bonded Cop- 
per assures lasting corrosion protection 


Surface of rod completely covered with copper 
— including both pointed and chamfered ends 


Bonded copper coating is HARDENED to assure 
resistance to abrasion in rocky soil. 


Extra high strength steel core provides greater 
rigidity for easy driving. 


All sizes available for prompt shipment 


Storer paper were contributed by L. F. 
Kennedy of General Electric Co and 
include 

1. Use of three channels or tones 
in place of one. 2. Increased cost of 
relays and channels. 3. Load cur- 
rent, and in some cases line charging 
current, contribute to application 
limitations. 

Zero-phase sequence induction in 
most cases cannot be offset by poten- 
tial polarization 

Ihe use of line potential rather than 
bus potential to polarize ground relays 
is not justified. 

In Kennedy's opinion no line is too 
short for directional-comparison pro- 
tecuon 

Nor will crowding of the carrier 
frequency spectrum necessarily force 
joint use of carrier equipment for re- 
laying and other functions. There are 
quite a few installations of carrier 
over power cables and limitations and 
possibilities of various types of cable 
construction have been demonstrated. 

Saving in spectrum by the applica- 
tion of frequency inversion is not ap- 
parent S. C. Bartlett, American Gas & 
Electric Service said. The important 
feature of this novel application is in 
the potential saving of equipment. 


Power Line Carrier Developments 


A Broad Band Coupling Unit for Power Car- 
rier with Associated Potential Device. John 
A. Doremus, R. P. Crow, W. H. Freeman, all 
of Motorola Inc, Chicago, Ill 


Describes broad-band coupling sys- 
tem, using a single coupling capacitor, 
which provides a connection to the power 
line for a large number of transmitters 
and/or receivers operating in the 50- 
200-ke region 


New Method of Calculating Carrier Current 
Attenuation. John A. Becker, Westinghouse 
Electric Corp 


A new method of calculating attenua- 
tion based on amperical data and con- 
sideration of impedance levels. 


Frequency-Shift, Carrier-Current Equipment 
for Telemetering and Other Control-Type 
Functions. R. W. Beckwith, General Electric 
Co 


A very narrow band, frequent-shift, 
power line, carrier-current svstem is de- 
scribed. Circuit operation is explained, 
and it is shown that oscillation is con- 
trolled by the crystals at two frequencies 
and operation shifted from one to the 
other by a variable reactance circuit 

mnected across oscillator-tuned circuit. 


Application of Power Line Carrier by Ana 
logue Computer Studies. J. D. Moynihan, 


»~ Westinghouse Electric Corp 


Characteristics of power line carrier 
channels can be predicted if an analogul 
mputer study is made of critical por 
ns of the power systems used for the 
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“BROAD-JUMPING” FURTHER 
than anyone before, Jesse Owens, 
American, set @ world’s record 
in May, 1935, with @ sensational 
leap of 26 feet, 814 inches. 


prompt delivery from large stocks 
easy to install, economical for 
conductor sizes from */1” te 3'/2” 


JENKINS 


GOES FURTHER.TOO.. 


GUARANTEED FOOTAGE — You get full meas- 

ure with every roll. Tapes up tight to the last inch. 

NO WASTE— Gold Seal Friction Tape teors 

evenly, does not ravel, conforms closely to un- 

even surfaces. 

HIGH DIELECTRIC STRENGTH—lLess footoge 

is needed per job. No pinholes; one thickness 

insulates. 

LASTING “TACK” — Gold Seo! sticks to the job 

under toughest conditions of cold and moisture. 

EASY HANDLING — Gold Seo! does not peel, 

dry out or smear the hands in hottest weather. 

ot Wer 

FRICTION end RUBBER TAPES 
in either | 0-roll cartons or single 
rolls. Every roll sealed in cello- 
phane, stoys fresh. Jenkins Bros., 
(Rubber Division), 100 Pork 
Ave., New York 17. 


Jenkins Bros. moke Dicmond Seal Friction ond Rubber Topes 
olso, which meet ASTM ond Federo! Spezificotions, 
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MELROSE PARK 


E 


DONT Stencil 


Use Stamped 
Metal Tags 


Dae 


To Mark Poles 


Premax Stamped and Embossed 
Metal Tags offer the real econom- 
ical method of marking poles, 
cross-arms, circuits, etc. Once the 
job is done, it's done forever be- 
cause Premax Markers invariably 
outlast the pole. 


Send for sample and prices. 
PREMAX PRODUCTS 


DIVISION CHISHOLM-RYDER CO. INC 


5247 Highland Ave., Niagora Falls, N. Y 


Safe, substantial support for insulated 
power. 

Conductors in a wide range of sizes 
and types. Available in units for one, 
two, three or four conductors for either 
flat or pipe mounting. 3E clamp in- 
sulators will give you strong durable 
support for alternating or direct cur- 
rent conductors in public or private 
installations in mines, mills, shipyor 
public utilities, etc. 


For full data ask for New Bulletin 201 


ILLINOIS 


TRANSFORMERS 
STANDARD f 


EISLER Transformers 
ore built strictly to 
N. EM. A. ALS. A, 
ond A.1. E. E. standards. 
SEND FOR NEW 
CATALOG NO. TR-SO 


CHAS. EISLER 
pea Casi Cae 


eee 





HOOK LADDERS 


For Construction 
and Maintenance 


e Tw 0 
sizes 


interchangeable hook 


Hooks fold in when not in use 
1!” dia. hardwood rungs 


Can be supplied with standard 
or new heavy duty lightweight 
wood rails. 


Optional. Manila safety rope 
bracing available. 


Write for 
Data 


complete 
Standard 
ladders only shown in 


rail 


current catalog. 


BODENDIECK TOOL CO 


ie ee meee 


channels. Paper points out conditions 
ignored in past and means of measuring 
characteristics of coupling networks and 
adjacent power equipment of the pro- 
posed channel before it is installed 


The Application of Power Line Carrier-Coup- 
ling Equipment to Typical tnstattatioms—Part 
|. F. 8. Gunter, Westinghouse Electric Corp 


Discusses factors important in estab 
lishing an adequate transmission path 
for power line carrier. Part | discusses 
requirements placed on this path by 
typical carrier and proposes 
methods of determining if a given chan 
nel is suitable for a particular service 


services 


Becker's new method of making 
carrier circuit calculations was greeted 
enthusiastically, but only as an interim 
measure to be used until the analog 
computer or calculating board methods 
used for 60-cycle calculations could 
be made generally available 

B. W. Storer, Commonwealth Edi- 
son, said equipment described by Beck- 
with would help reduce frequency 
crowding and that it could also be 
used for directional comparison carrier 
relaying. 

Three other types of circuits that 
perform the function of tuning the 
capacitor, described by Doremus, 
were listed by R. W. Beckwith, Gen- 
eral Electric. J. E. Clem, 
Electric, said output depends on line- 
voltage. He questioned 
whether higher voltage accounted for 
differences between the device de- 
scribed by Doremus and other devices 
available. 


General 


to-ground 


BOOK REVIEWS 


Acoustics 


Harry F. Olson. Pub- 
ook Co, New York 36 
Price $6.50 


Musical Engineering. 8 
lished by McGrow-Hill 
9 poges, illustrated 


This book covers the nature of sound, 
music, acoustics, and hearing in both their 
physical and psychological aspects It 
will aid in study measurement and analy- 
sis of many types of audio problems. Al! 
musical described, with 
f on their construction, range, and 
characteristics 


instrun s are 


Statistics 


Practical Rules for Graphic Presentation of Busi- 
ness Statistics. By L. Edwin Smort and Sam Arnold 
Published by The Bureow of Business Research, 
Ohio Stote University, Columbus 10. 137 pages 
iNustrated. Price $2.00 


Basic rules for the construction of 
st widely used types of business charts 
presented in this book. Standardized 

the treatment of the necessary elements 

a chart R are in outline form 
This manual does not attempt to give 
alternate pr ces, but offers complete 
and easily followed basic instruction for 


the 


sles 


UNEQUALLED 


OKONITE and 
MANSON tapes 


rit 


SUBSTATIONS 


CONNECTORS 
SLEEVES * 


FITTINGS 


MEMCO ENGR. & MFG. CO., INC. 
COMMACK, L. I, N. Y. 


& INDOOR 
SWITCHES 
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making charts in accordance with 
eraily accepted standards 


gen 


Electricity 


Beginning Electricity. By J. R. Ecton. Published 
by The Mecmilion Co, New York. 366 poges, 
illustrated. Price $3.30 


This book on electricity is written for 
anyone who is not an electrical engineer 
the person who is simply interested in 
learning about electricity and electrical 
equipment. The book uses fundamental] 
terms and only basic mathematics. It de 
scribes “why” each of the basic electrical 
devices works as it does. Electrical con 
epts used in all electrical apparatus, dc 
equipment, ac equipment, and electronics 
are covered. The later chapters deal with 
metering and communications systems 
The book is well worth while for ele« 
tricians and home repair men because it 
emphasizes operating principles 


Electrical Engineering 


Introduction to Electrical Engineering, By Robert 
P. Werd. Published > Prentice-Holl, inc, New 
York 11. 416 pages, illustrated. Price $7.65 


A second edition, this book retains the 
comprehensive content of the first edition 
and incorporates recent advances in the- 
ory. The text stresses the “why” of doing 
the problems rather than just the appli- 
eation of a formula to get an answer 
Over 500 problems plus 200 study ques- 
t are included in this edition. While 
is book was written primarily as text 
or engir students, it also is a 
handy book 


ions 
¢ 


eering 
reference 


Personalities 


Electrical Who's Who. Published by lliffe & Sons, 


London. 322 pages. Price $2.75 (Through British 
Book Center, New York 22) 


Presented is a second edition compiling the 
professional and industrial affiliations of 
some 6,000 British electrical folk in power, 
manufacturing, research, association, con- 
tracting, consulting or government capaci- 
ties. Pretty much everyone of consequence 
appears as an entry 


DC Machines 


Direct Current Machinery. By C. S$. Siskind. Pub- 
lished by McGraw-Hill Book Co, inc, New York 36 
319 pages, illustrated. Price $6.00. 


All obsolete material has been avoided for 
the sake of presenting a lucid interpreta- 
tion of modern designs of d-c machines 
Of unique interest to power men should 
be the treatment of the Amplidyne, show- 
ing how its distinctive two-stage-ampli- 
fication properties were evolved from the 
Rosenberg generator, once the rule for 
train lighting 


Ferromagnetic Properties 


Ferromagnetic Properties of Metals and Alloys. By 
W. Jackson, H. Frohlich and N. F. Mott. Published 
by Oxford University Press, New York 1). 317 
poges, illustrated. Price $8.00. 


While intended primarily for the advanced 
students and research workers this volume 
puts the well recognized advances in the 
art and practice of magnetic utilization 
into line with refined theory of the mag- 
netization curve. At the outset it relates 
magnetism to the orbital configuration of 
the atom and then moves to the magneti- 
zation curve and its saturation character- 
istics in particular. Before proceeding to 
the specific magnetic properties of metals 
and alloys there is an orientation chapter 
on them for the benefit of the non- 
metallurgist However the treatment 
throughout is rather graphical than math- 
ematical 
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Need Sruubadion ? 


HERE’S WHERE TO FIND IT 


If you use electrical insulation — 
a little or a lot — this pocket-size 
catalog-price list can be as handy 
as your right arm. It's free; write 
for it today. No searching through 
page after page for the item you 
want. Every item is carefully 
grouped with others of the same 
basic characteristics. Specifications 
and cost of every size or weight 
of every item ore given. Every 
page is marked so clearly that you 
can't turn to it without knowing at 
a glance what's on it. First-page 
index lists every item, both alpha- 
betically and by catalog number. 
It's really a time-saver. And when 
you order from it, you get quick 
action — you get good insulation. 
We con quickly supply special 
shapes and non-standard items, 
too. 


NATIONAL ELECTRIC COLL COMPANY & 


COLUMBUS 


or 
eerareime. oF 


Qcecrercat Encimetes 
SeoesiGnmine 


ano 


16, OHIO. U.S. A 
7. 
ercecte@ercac 


eotatine 


COMMS AND INSULATION — 
erectrercart maCwimes 


“VOLT-TELLING STATISCOPE” protects worker 


. . . when held in any alternating electrical field. 1 
DC Circvits ond in various electrical epporotus. 
Overheod Extension types. Thousands in use. Order from Electrical Jobber. Send for new literature. 


MINERALLAC ELE 


indicates presence of voltage in AC and Pulsating 
Pocket-size illustrated above, also in Station and 


CTRIC COMPANY 


MANUFACTURERS OF STATISCOPES, HANGERS, CLIPS, STRAPS, INSULATING AND CABLE-PULLING COMPOUNDS 


25 NORTH PEORIA STREET 


© CHICAGO 7, ILLINOIS 


SAVE up to 85% brush handling costs. 


MITTS & MERRILL: 


This new M&M brush grinder 
rapidly converts 7 truckloads of 


brush into one truck load of chips. 
Seve on labor costs . truck operoting costs 
One man feeds brush or branches up to 6” in 
diometer into the Brush Grinder where they are 
chewed into smoll uniform wood chips and 
avtomaticai:y biown into ao truck of spread on the 
ground. The new M&M Brush Grinder is o 
portable unit with its own power plant. It hitches 
to jeep, cor of truck for transportation right to 
the job. Sofe easy operation with all moving 
parts fully enclosed. Nearly 100 years of exper 
sence in building fine grinding equipment is your 
assurance of long dependoble service from an 
MEM brush grinder, WRITE FOR ILLUSTRATED 
FOLDER TODAY 


1002 S. Water St., SAGINAW, MICHIGAN 
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CEDAR POLES 
FIR CROSS ARMS 


PENTA cHioROPHENOL TREATED 
LONG LIFE 
CLEAN AND LIGHT IN WEIGHT 


Two Strotegically Located Yards: 
MINNEAPOLIS, MINN, 
FINDLAY, OHIO 


R.G. HALEY & CO. 


SPITZER BLDG, TOLEDO, OHIO 


BUY 


all the U. S. Saving 


Bonds you can 
and 


KEEP 


all the U. S. Saving Bonds 


" WHITAKER 


An all metal. non- 
wobble, self-at- 
tended WIRE 
REEL, with auto- 
matic brake oper- 
ated by outgoing 
wire, accurately 
adjustable safety 
pay-out, and 


Sent on 10-Day 
take-up. 


Free Trial Offer 
Write for information and prices 


WHITAKER REEL MANUFACTURING CO. 
P. O. Box 1138 Monroe, Louisiana 
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@ CURRENT REGULATORS: The 
tions and appilicatk dire« acting 
finger-type voltag 

lators are analyzed in 3 

released, entitied Engineer 

505.00 In two colors, ¢ taining 
RBGOHM 

control of voltage freque 

current nd its use mn ser 

Write the Electric 
uth No 


fun 


the booklet tells how 


close 


Regulator 


ot, S« rwalk, Conr 


SPECIALIZED 

letin which illu 

» expanded facilities of : Allegheny 

dium Steel Corp, Pittsburgh 22, Pa, has 

en announced by that company Data 

equipment and production of their Los 
Angeles Forge Piant, its range of 
and its sales engineering rep ntation is 
neluded Copies may be obtained from 
the company 


FORGING 


strates an describes 


stock 


@ ALUMINUM 
Alodine is 


PROTECTION: Brush 
described in a new booklet 
“Protection for Aluminum” itly issued 
by the American Chemical Paint Co, Am 
Jjler, Pa. It shows “Alodine” in its ap 
plication with simple hand equipment 
Anyone interested in this protective coat 
ing chemical may write for this folder 
the company 


recer 


@ INDUSTRIAL 


achieve 


LIGHTING 
better day lighting 
industrial plants through the use 
directing prismat block Is 
booklet 
Based on 


Ways to 
conditions tr 
of light 
described i 
Daylight for Industry 

research and experiment i 
hundreds of buildings and schools it may 
cost by writing Mr 
Ray Smolik, Sales Promotion Dept, Ameri 
can Structural Products Co, Ohio Bidg 
Toledo, Ohio 


@ VENTILATION FANS 
Fan & Blower Co, Plainfield, N. J. has 
just issued a complete catalog, price sheet 
and engineering bulletin describing 0 
fan types in over 300 sizes. Included are 
specifications, dimensions, installation di 
agrams and photographs. Literature is 
available upon request. 


The Cheleea 


@ ELECTRO PRODUCTS: P R Mallory 
& Co, Inc, 3029 BE Washington St, Indian 
apolis 6, Ind, announced the completion 
of their Product Index, which provide 
specific information in condensed fort 
concerning electromechanical, electro 
chemical, electronic, and metallurgica 
products Designed to acquaint the eng 
neer and layman alike with basic data « 
available products, it may be obta 
from the company. 


@ FHP Gear Motors: The release of a 
new 8 pg, 2 color bulletin on fractional! 
horsepower gear motors listing 61 stand 
ard models, has been announced by the 
General Electric Co, Schenectady 5, N. Y 
Designated GEA 5678 the publication de 
scribes the application of FHP gear mo 
tors and outlines a method of 
determining correct hp requirements with 
t) ordinary wrench and fish 


simple 


he use of an 


scale 


@ SEALED 
purpose 


RELAYS A new 
hermetically-sealed re 
n aircraft, shipboard and portable land 
ased electrical ar 

pment is described in a new 4 pg 
etir The relay was designed to meet 

or better the provisions of Joint Mili 
Specifications for 
may be 
Electric Co, 


genera! 
lay for use 


eysten 1 electront 


tary 
Relays. Copies of GEA 
obtained from the Genera 
Schenectady 5, N. ¥ 


@ CONDUCTOR SHIELDS: Full deta 
of the T & B Grounding Sheath Conn 
tors are included in a 4-pg pamph! 
recently released by the Thomas & Be 
Co, Elizabeth 1, N. J. Copies may be 

ained by writing to the company 


@ BLADE MBECHANISM Publicati 


EXTRA Holding Power 
QUICKLY Installed 
ee eal mi 


@ They speed up work and 
provide dependable anchor- 
age in new construction and 
maintenance. Quick ond 
easy to install—made of 
tough rust-resistant mallea- 
ble iron—their holding power 
“tops”’ all others. Available 
two-way, three-way, four- 


way, and cone types. Write 
for facts. 


Exciusive 
Everstickh 
nut housing. 
Locks anchor 
firmly on 
rod. Ne 
chonce of 
rod slipping 
they ancher. 


 EVERSTICK ANCHOR CO. 


Manutaocturer of ‘THE ANCHOR OF MERIT"’ 


FAIRFIELD, IOWA 





PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


BARKER & WHEELER 


triity end Industrial Ve 
(Construction of Power Systeme 
Rewersge and Hewage Disposal, Fac 
end (Cuet (of | Systeme 


ate. New York ¢ 
Mt ree N 


BLACK & VEATCH 


ltinge Engineer 


t Sewng Indust 


os, Valuation and Hates 


Kansas (its 


DAY & ZIMMERMAN, INC. 
Engine 


Management 


Chicago 


Doble Engineering Company 
Flieetrtcal Inewletion Paotacers 


«and Maintenan 
Spevia! Problems in } 


High Tenston 
ectrical Com 


Office and Laboratory 
Hoa 44. Helmer 


Ebasco Services Incorporated 


Re . wetore 


Comeultants 


ELECTRICAL TESTING 
LABORATORIES, INC. 


anical, pb 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Lhewi gr urveys Appraisals 
Comat tien & Maintenance 


Transmission -Distribution Communication Lines 
Substation, Radio and Television Towers 


48 Grisw = Hinghamton, N. ¥ 


FORD, BACON & DAVIS 


Engineers 
IGN . CONSTRUCTION 
VALUATIONS | REPORTS 


wk . Chicag« Low Angeles 


Management 
Appraisals 
Construction 


Designing 
Testing 


GILBERT ASSOCIATES, Inc. 


* sand waultants 
SION OF STEAM. HYDRO 
<EPWAGE DISPOSAL 
SEL PLANTS 
or Relations . Safet 
Laborat 


HARZA ENGINEERING CO. 


niuiting Engineer 


HARZA 
cK « 
r 


HOOSIER ENGINEERING 
COMPANY 


Substations 


JACKSON & MORELAND 


Engineers and Consultant 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


LARAMORE and DOUGLASS, INC 
Consulting Engineers 


Transmission [Metribution 
Design Heports Appraisals Hates 


T? Rast Adams Street 
(Dicag lilinois 


Peter F. Loftus Corporation 


Enogwmecring and Architectural Consultents 


st and Industrial Design 
and (Consulta 2 


22. Pennsylvani 


N. A. LOUGEE & COMPANY 


Engineers and Consultant 
REPORTS APPRAISALS 
-EPREC TATION STUDIES RATE CASES 
SINESS AND ECONOMIC STUDIES 


actway 


Financing 


Inspections 
Cost Analysis 
Investigations 


LUCAS & LUICK 


Engineer 


DESIGN, CONSTRUCTION, SUPERVISION 
OPERATION, MANAGEMENT. API'RAISALS 
INVESTIGATIONS, REPORTS, RATES 


S. LaSalle St., Chicago 


LUTZ & MAY 


Consulting Eng 


STEAM. GAS & DIESEL POWER STATIONS 
PUMPING PLANTS. ELECTRIC SYSTEMS 
REPORTS—- DESIGN — APPRAISALS 


9 Baltimore Kansax City 6, Mo 


CHAS. T. MAIN, INC. 
Engines 


R 


Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Designs and 
Appraisals 


Chamber of ¢ meree Buliding 
80 Federal St.. Bostor Mass 


MIDDLE WEST SERVICE CO. 


Practical and Experienced 


Consultants 


Drive 


MINER and MINER 


Consulting Engineers 
Incorporated 


Colorado 


ARTHUR L. MULLERGREN 


Engineering-Management 
Uulities—Natural Gas 


Kansas City, Mo 


PIONEER SERVICE 
& ENGINEERING CO. 


nsulting and Design 
ers Purchasing 
aliste in Financing 
Accounting and Other Operations 
231 So. La Salle St Chicago 4 


Recording & Statistical Corp. 


BILL ANALYSIS-—CONSUMPTION 
STUDIES 
THE ONE-STEP MPTHOD 


Bull Frequency Analyzer 


100 Sixth Ave WoOrth 4-8326 New York 13. N. ¥ 
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PROFESSIONAL 
SERVICES 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 


Financing--Rate of Return 


30 Vesey Street, New York 7, N. Y. 


SANDERSON & PORTER 


Engineers and 
Constructors 


Chicago 


SARGENT & LUNDY 


Chicago, Ill 


F. W. SCHEIDENHELM 


Consulting Bngtneer 


fe Engineering, Hydro-electric Development. 
‘ater Supply Flood Control. Engineering Problems 
relating to Water Rights and Water Power Law. 


Appraisals. 


50 Ghureh Street New York 7, N. ¥ 


F. A. TUCKER, INC. 


Contractors—Engineers 
specialize in 
Distribution Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 
Main Offce—28% (eo 


Street, Rutland, Vt. 
Branch Office —120 Eas ad St., Charlotte, N. C 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


_ Transmission-Distribution 
Electric and Telephone Lines 
Consultants 


$01 York Road, Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design ¢ (Construction ¢ Reports « Appraisals 


80 Broad Street, New York 4 


READERS MAY CONTACT 


the consultonts whose cards appear 
on this page with the confidence jus- 
tified by the offering of these special 
services NATIONALLY. 
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4807, released by the Delta-Star Blectric 
Co, 2437 Fulton 8t, Chicago, Il, discusses 
the new MK-40 switches of 400, 600 and 
1200 amperes They employ high pres- 
sure silver to copper contacts at both 
ends of thelr tubular blade, a straight 
ine current path with minimum number 
of current interchange surfaces and over 
all design providing superior electrical 
and thermal! characteristics 


@ ALUMINUM CONSERVATION 

new booklet containing material on ef 
ficient use of available supplies of alumi 
num as well as proper handling of scrap 
has recently been made available The 
8 pe catalog on this strategic Nghtweight 
material may be obtained from the 
Aluminum Assoc, 420 Lexington Ave, New 
York 17, N. ¥ 


@ DRY TYPE TRANSFORMERS A new 
booklet has been issued recently by Penn 
syivania Transformer The bookiet, No 

pscribes the dry-type transformers 

lass H insulation. A description of 

H insulation, and advantages and 
applications of these transformers is in 
tuded Pennsylvania Transformer C« 
Canonsburg, Pa 


@ HP AIR DISTRIBUTION: In the flel 
of high pressure air distribution an 
formative 4 page bulletin has been released 
by Barber-Colmar Co, Rockford Il 
Typical information on noise levels, pres- 
sure drop and helpful diagrams are in 
cluded Copies may be obtained by writ 
ing for bulletin F4960 


@ PLATING POWER: A new booklet 
A Guide to Better Plating Power” has 
just been published by Bart-Messing 
Corp, 229 Main St, Belleville, 9, N. J. It 
contains descriptions drawings and 
photos of a complete line of Sel-Rex Se- 
lenium Rectifiers. De power requirements 
ure clearly discussed with equipment 
recommendations to give the ultimate in 
low cost efficient operation Copies are 
available upon request 


@ ELECTRONIC CALCULATING: Two 
methods of extending bill accounts, the 
Master Card Method and the IBM ele: 
tronic Calculating Punch Method and 
other accounting procedures, including 
service order preparation, meter reading, 
revenue accounting, bill preparation, re- 
mittance accounting and cash posting are 
explained briefly in a new booket recently 
published. It can be obtained by writ- 
ing to the International Business Machine 
Corp, 590 Madison Ave, New York 22, 
a 


@ SILICONES: “What's a Silicone” is a 
new 32 page booklet published by the Dow 
Corning Corp, Midland, Michigan This 
catalog explains fully the use of their 
product in all various ways. Copies may 
be had by writing to the company 


@ De POWER SUPPLY: Bulletin V1051, 
a recently released bulletin, fully de- 
scribes the Varicell de power supply 
manufactured by the Superior Electric 
Co, Bristol, Conn. It is complete with 
photographs, circuit diagrams, outline di- 
mensions ratings and descriptive data. 
Shown in easy reading form it can be 
obtained free by writing R. F. Greene care 
of the company 


@ MOTOR AND CONTROL: Application 
of both motors and their controls to the 
chemical industry is the theme of a new 
33 pe bulletin made available by West- 
inghouse Blectric Corp, Box 2099, Pitts- 
burgh 30, Pa. Each of the eight sections 
of the bulletin treats a general applica- 
tion problem common to the chemical in- 
dustry For a copy of B-4792 write to 
the company. 


@ PANELBOARDS The Minneapolis 
Honeywell Regulator Co, Wayne and 
Windrim Aves, Philadelphia, Pa has an- 
nounced the availability of their new 32 
pe booklet describing conventional and 
graphic type panelboards. Interested per 
sons should direct their inquiries to Sta- 
tion 40 at the above address 


SEARCHLIGHT 
SECTION 


OPPORTUNITIES 
UNDISPLAYED RATE 


$1.20 « tine, minimum 3 fines, 


Te figure advance payment count 5 average 
words as a tine 


Bmplopment Wanted and Individual Selling 
Opportunity undisplayed advertising rate 1 
one half of above rate, payable in advance 


Bos Numbere—Care of biication count «a 
one line 


Drecownt of ° if : i nent te meade t 
advance for 4 conse: ¥ sertions 


DISPLAYED RATE 
The advertising s% 25 per inch for all 
advertising sppearing of ther than & con 
tract bas Contract rates quoted on request 
An advertising inch is measured %&” vertically 
mie ' mans 30 inches-—to 
a page 


EXPERIENCED 
METER ENGINEER 


POSITION 
Assistant Meter and Test Super- 
intendent with administrative re- 
sponsibility for operation of 
centralized Meter Shop and for 
laboratory and field testing work. 


LOCATION 
Eastern Utility. 


ADVANCEMENT 
Excellent prospects in one of the 
most rapidly growing areas in the 
country. 

EXPERIENCE 
15 years minimum with at least 5 — 
years in administrative capacity” 
in meter testing work. Meter” 
manufacturing experience will be” 
considered. 
EDUCATION 
B.S. degree in Electrical Engineer- © 
ing from an accredited engineer- © 
ing college. ; 
AGE 


35-45 years. 


SALARY 
Commensurate with qualifications. 


Write, giving full particulars of educa- 
tion, experience and salary to: 


P-4219, Electrical World 
330 W. 42 St., New York 36, N. Y. 


CHIEF ENGINEER 


For modern new high pressure steam electric 
generating plent in the Southwest area of the 
United Stotes. Prefer graducte mechanical 
engineer, or equivilent, with odequete ex- 
perience and qualifications to assume com- 
plete supervision of plant operation and main- 
tenance Good working conditions ond 
opportunity for odvancement. Preferred age 
35 te 45 years. All applications will be 
ocknowledged Salery commensurate with 
qualifications. Please send personal record to 


P-4185, Electrical World 
620 N. Michigan Ave., Chicago 11, Ill. 





SEARCHLIGHT SECTION 


VACANT POSITION 


C. A LA ELECTRICIDAD DE CARACAS 
supplying electric light and power service 
to the city of Caracas, capitol of the 
Venezuelan Republic, is interested in ob 
toiming the following technical services 


6) CONSULTING ENGINEER: For Elec 
trice! Distribution Department —ftx 
perience in public utility compenies for 
cities of more then $00,000 imhebitents 
required, os well as excellent rec 
ommendetions 


Approximete salery: $14,000.00 « year 


ELECTRICAL ENGINEER: With experi 
ence im projects end estimetes for dis 


tribution systems. Approximete solery 
$10,000.00 « year 


Please address inquiries to Dr. Ricardo 
Zuloogo, C. A. La Electricidad de 
Ceraces, Marron a Pelota N° 8, 
Caracas, Venezucla 


WANTED 


REPRESENTATIVES 


Incen(eerent, fuorescent. infra-red heat, photo 
flood and photo fash lamps Also renewable cart 
=~ and plug fuses, solderiess wire connectors 
fuerement starters Many choice territories 
erailablie Send replies to 
RW 4460, Fiectrical World 
330 W. 43 &.. New York 34. N.Y 


OPERATING ENGINEERS 


AND 


ASSISTANT OPERATORS 


fer modern sew high pressure steom electric 
@enercting plont in Southwest cree of the 
United Stetes. Applicants must heve hed ot 
least five yeers of operating experience in high 
pressure steam turbine plent. Good working 
conditions end opportunities for edvancement 
Preferred age 25 to 45 yeors. All applications 
will be ocknowledged. Please send persone! 
record to 


P-4182, Electrical World 
620 N. Michigan Ave., Chicago 11, Ill 


CORROSION ENGINEERS 


Leading engineering and construction firm 
otiers staff positions to corrosion engineers 
with minimum of three or four years ex- 
perience in corrosion investigations and 
design of cathodic protection on pipe lines 
and lead cables in country and city net- 
works. Must be graduate electrical engi- 
neer (or equivalent). Work involves ex- 
tensive travel. with headquarters in New 
York City. Salary commensurate with ex- 
perience and ability. Good opportunity for 
advancement. 


P-4591, Electrical World 
320 W. 42 St.. New York 36, N. Y. 


NEW TRANSFORMERS — Stock Shipment 


4—Line Material +R419024, 300 KVA. 3 phase 60 cycle, 2400 volt 
Primary, 480/240 volt secondary, oil distribution transformers 
with 2—2'2°%. taps above and below normal. 


H. N. CROWDER JR. CO. 


444 UNION ST. 


ALLENTOWN, PA. 


New and Used Equipment Available for 


POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list to 


EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE 


FOR SALE 


Allis-Chalmers 500 KVA Transformer 60 
cycle, 3 phase, 4000-460 volts non-burn- 
able liquid filled. 


ALSO 


Westinghouse 200 KVA Transformers 60 
cycle, single phase, 2400/4160Y and 
240/480 volts, oil filled. 


These transformers in good condition and 
available for immediate delivery. 


American Hoist & Derrick Company 


W. R. Sprague—Purchasing Agent 
63 South Robert Street 
St. Poul 1, Minnesoto 


FOR SALE 
MILL TYPE PEDESTRAL BEARING 
WOUND ROTOR MOTOR 
500 H.P. 300 RPM 5 Phase 60 cycle 2300 wok (wil) 
connect 440 V) Allis Chalmere--Sertal 111876 
Type Any Retwikt & Guaranteed 504 New Con 
INDUSTRIAL ELECTRIC & SUPPLY CO., INC 
P. O. Bex 1398 62 Auction Ave. Memphis, Tennessee 


Two Rector St., New York 6, N. Y. 


FOR SALE 


4—WESTINGHOUSE TRANSFORMERS 
3333 KVA. | Phase, 60 Cycle. 38,100 v./33,000 
v. with high voltage taps at 40,000—36,200 
34,300 v. Impedance 8.1%, water cooled. 
For further particulars address: 
Purchasing Department 


THE POTOMAC EDISON COMPANY 
HAGERSTOWN, MARYLAND 


FOR SALE: | Frequency Converter, Model 16£128 
Type {TTS03, 15 KW, (800 RPM, Form BL 
=5263862—Pri 3 PH Cycles 60 Amps. 54/27—Volts 
220/440, See. 3 PH Cycles 120 PF. 8 Amps 48— 
Volts 225-—-KW (5 with G.E. induction Motor 
Model S5K32482 Volts 220/440 Amps 24-8/12-4 


if interested contact B. 1. Downs, 


THE E. INGRAHAM CO. 
BRISTOL, CONN. 


TURBO GENERATOR 
Available Immediately 
reo KW GE. © 
i180 PSI 525°F Total Temp. 
3 phase 60 cycle 2500 volt 
With Surface Condenser 
GOOD CONDITION 


Union Electric Co. of Missouri 
318 N. 12th Bivd. St. Lowls 1, Mo. 


SALES 1E 25-35, some te 


| geared to needs of high grade r 


| vitation No. 





WANTED 
Kelvin (Wheatstone) Bridge 


Range from 000! ohm to 
appreximatety 20 ohms 
Need before July 25. 1952 


HURRICANE TRADING CO., INC. 
608 E. 142 &t., New York 54. N.Y 
Cypress 2-3900 


REPLIES (Bor No.)> Address to office nearest you 
NEW YORK: 320 W. 42nd St. (36 
CHICAGO: 520 N. Michigan A 
SAN FRANCISCO: 68 Post &t 


POSITIONS VACANT 


ESTIMATOR, ELECTRICAL, all around mar 
thorougt experienced mmercial and tr 
ermanent positior 

n Southeast 

past experience 

ectrical World 


EM PLANNING Engineers. Graduate elec 
a! engineers wanted to assist in planning 
r al development f a large metro 
utility in » heastern part of 
the United State Work nsiats of determin 
ing the 1 t ne and mett 4 f nn 
tions for sz tional genera c apacity, and 
ase ated transmission ne and switching 
distribution lines and ass ted substations 
Tr involves many electrical calculations 
t t load distribution, short circuft 
stability, voltage regulation. and tn 
es the u f AC 1 DC Calculating Boards 


Applicants to be not « 3 year i. with BS 


n EE from an ac ! university 
Salary range $3600 to 2¢ fing upen 
and educat 
y expe 
ould be subm 
on. P-4301, Electrical World 


SELLING OPPORTUNITY OFFERED 


al background 

desirable « t r ut ties industry, long 
establishe vecialized firm (?t ago Branch 
State ag¢ ation, experience references, 
salary SswW-44 Electr 


EMPLOYMENT SERVICE 


SALARIED PERSONNEL, $3.990-825.000. This 

confidential service esta hed 1920 ts 
who seek a 
change of connection under conditions assuring, 
if employe full protection to present position 
Send name and address only for details. Per- 
sonal consultation invited Jira Thayer Jen- 
nings, Dept. L, 241 Orange St., New Haven 
Conn 


| SALARIED POSITIONS $3 0 to $35,000. We 


offer the original personal employment serv- 
ice (established 42 years). Procedure of highest 
ethical standards is individualized to your per- 
sonal requirements. Identity covered, present 
position protected. Ask for particulars. R. W 
Bixby. Inc., 262 Dan Bidg., Buffalo 2, N. ¥ 


POSITIONS WANTED 


DISTRIBUTION ENGINEER e 38. desires 
position with public utility nsulting firm 
PW -4584. Electrical World 


SALES ENGINEER, electrical, 4 years experi- 

ence desires opening leading ultimately to 
management or executive sales position. PW- 
4761, Electrical World 


SELLING OPPORTUNITY WANTED 


| A LONDON Company desires Sole Representa- 


tion of Maker of electric cable making plant 
or machinery and electrical products that may 
be Imported into Great Britain. Write Hogan & 
Wardrop I4d., 47/49, C donian Road, Kings 
Cross, London, N. L., England 


U. S. Government 


DEPARTMENT OF THE INTERIOR 

Bureau of Reclamation. Sealed bids (In 

DS-3742) will 

Denver, Colorado, until July 

furnishing two 14,400-volt 

1,500,000-kva, outdoor power circu r 

ers, which will be used for switching shunt 

capacitors ; four 5,400-kvar, t 

outdoor power < acitor ¢ 

able for use on 12 I] S-phase circuit; 

two 15,000-volt 4,000-ampere, 3-pole, manu- 

ally-gang-operated, disconnecting switches; 

and, six single-pole, 15-kv, outdoor light 

ning arresters for Phoenix Substation 

Davis Dam Project, Arizona-Nevad De- 

livery is desired within 2406 « : For par- 

ticulars, address Bureau amation, 
ling 53, Denver Federal Cent Denver, 

lorado 
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SUBSTATION EQUIPMENT 


TRANSFORMERS 
VOLTAGE 


69300—2400 7200 
66000 eS ae 12470 ¥ 


¢ 
: 
= 


O000> E> gO>O8g00EEPC 
a a 


prem OR Of 


220 440 
7200 12470 ¥—120/240 
Sean. a —550 


2300 
6600 /11430—575 
6900— 460 
4300 (2400—480 240 
2300— 230 /460 


WWD WS AWODSMHOUN SHWUMS BO 


E 


>>>>P>Pr> 


KE. 
E. 
E. 
, EF 
E. 
GQ. E. 


BREW, WOLTMAN & CO., INC. 


52 Church St. 


ELECTRIC Cs 


ou 
regular supplier. 
Cut te length. Reasonably priced. 


UNIVERSAL Wire and Cable Co. 
70 N. Clybourn Ave. Chicago 14, IH. 


GUARANTEED MOTORS ° 
M.G. SETS * GENERATORS 


Hoists © Compressors © Transformers 
Units of Every Size and Description 


WE'LL SELL, BUY OR FRADE 
PHONE CANAL 6-2900 


CHICAGO Electue ho 


' 1324 W. CERMAK ROAD 
CHICAGO 8, lL. 


COMPLETE LIQUIDATION 


of the Lake Superior District Power Plant st 
lronwood, Mic . 
KW turbines with all appurte- 


KLATZKY BROTHERS, INC. 
Calumet, Michigan 


eS 


and Gvoronteed 
1H.P. t 2500 HP. 


P.O. BOX 51, ROCHESTER 1, N.Y. 
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SEARCHLIGHT SECTION 


DIESEL POWER 


IMMEDIATE SHIPMENT 
UNIT CAPACITIES—10 TO 1875 KVA 


A.C.—50 AND 60 CYCLES 
VARIOUS VOLTAGES 


= 
7 
i 


osEeees 
SeEeees 


D.C. UNITS ALSO AVAILABLE 


A. G. SCHOONMAKER COMPANY, INC. 


ENGINE DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR GENERATOR SETS 
Qu KW Make Dese. cme. 


1—6000 Al Cb Cetee 200/350 
0 Eas. & Surf 


z 

F 
fs 
g. 
ef 
a 


I-70 GE. 


Ooooo 
mem 
et 


sFiir 


BERUUSRESS ERS 


SUEEDESEBSES 
: 


1-3” Mowe 


—— 


Wests Faoetomes | ibe 
18.P. 6/1 ao. 940/400 
v. 3 ph. 


ox; SRR ws? 
SYNCHRONOUS CONDENSERS 


KVA Make Type Volts Speed 
1—6000 Whee 2400/4160 600 


BELYEA 


BesbESEE 


Speer 
Bie 

I 

2 

> 


Onme 
ea 


3 li 


COMPANY, INC. 


OFFICE & SHOP 
51 Howell St., Jersey City 6, N. J. 


4 


BOUGHT AND SOLD 


We carry a large stock of transformers, and invite your 
inquiries. New Transiormers built to your specifications. 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign ail makes and sizes. 
One Year Guarantee. 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
SINCE 1912 CINCINNATI 27, OHIO 


SP 0  - k Ok * 


" 
o “AIT 


(TT 
588 


V Dette 
3900/48000 “pr. 240/ 
-,2 Fh, 2490.220 See. 
t Ph.. 120V_ see. 
ris. as0V. 126/240 See 


- Re 


Tri 
$ <axé 


RP 
SYNCHRONOUS CONDENSER 
1—200 H.P. West. CW, 600 RPM, 440V. 
12508 KVA Whee... 720 RPM. 2200V with DC EXC 
taees Geeeb of A.C. and D.C. Equipment 





LETTERS 


TO THE 


EDITOR 


CAL#ORGs ELECTR POWER CE 


ico t 


Hunt for a Precedent 


lo the 


Iwo 


Editor 
years 


ct 


azo a boy 13 


ol 
300-9 


came 


in cont with our 


His 
burned, and he undoubtedly 
will remain a cripple fer life 


single 


phase rural line hands 


were 
severely 
We now 
have a 


suit Here is how 


against us 
the accident happened 

Our line passes closely to a grand 
stand in a park. In the back of the 
stand, where our line passes, openings 
had been At 
the (1945) 
our staff had the owner of the park 
board openings 
spectators could not reach the wires 

Later when the ownership of the 
park changed 


made for ventilation 


time the line 


was erected 


screen of these so 


somebody 
the 


are 


removed the 


boards from Untfor- 


find 
who removed them, but it must have 


openings 


tunately, we unable to out 
been employees of the new owner 
The distance of the wires from the 
opening where the boy was hurt was 
as follows: First or closest wire to the 
building, 27 in. We 
the boy man- 
aged to reach the two wires but in 


any he 


in; second, 5542 


cannot understand how 
case did. On grabbing one 
wire no appeciable shock was received, 
and he seemed to have taken pleas 
ure in playing with this wire. After 
1 while it appears that he decided to 
try for the 


second wire to see what 


250 


1 WORTH SAVING 
—so—= 
i 


ee 


would 


The 
curred as soon as he touched it 


happen accident oc- 
Would you recall any similar acci- 
dents, the the 


could you 


location, and verdict 
Or refer us 
to any literature where proceedings 


would be line with 


on the case 


and evidence in 


our case. 
iL. A. Long 
Superintendent 
Department 
City of Edmundston 


Edmundston, N. B 


Electrical 


Class H Insulation 


To the Editor 


In the April 21 issue of Electrical 
World, under 
ticed this 


Technical Notes, I no- 
statement: “Sealed-type dry 


transformer tanks may 


rupture under 
the pressure of generated gas, whether 
insulation is in the conventional forms 
Class A, B H, if an external 


fault lasts long enough to decemnrose 


ot or 
all the turn insulation.” 

This statement is contrary 
we believe Class H 
we use it for sealed-in-nitrogen trans- 
formers through 1,500 kva ratings for 
network, sub- 


to what 


for insulation 


as 


station auxiliary, and 
station application 

For truly Class H transformers, the 
turn-to-turn and insulation 


primarily glass fiber impregnated by 


major is 


Sincerest Flattery 


To the Editor: 

We were very much interested in 
the display board built by Idaho 
Power Co and shown on Page 9 of 
the March 17 of Electrical 
World. We think it is a fine way to 
instill the idea of economy in the 
minds of our employees 

We took the liberty of reproducing 
a similar board but wish to give Idaho 
Power Co full credit for the idea. We 
intend to display it in all of our dis- 


issue 


tricts and already have received some 
favorable comments. 

I thought you might be interested 
in a picture of our board. 


very 


A. J. Scott 
California Electric Power Co 
Riverside, California 


* Everybody should agree with both 
companies that there are many things 
worth picking up. 


the silicones. Basically, the barrier 
construction is silicone rubber-coated 
glass fiber. Test on this barrier in- 
sulation by application of a 5,000 F 
oxygen-acetylene torch demonstrate 
that combustion will not be supported. 

The base materials, such as glass 
fibers or asbestos, must be thoroughly 
heat cleaned before impregnation with 
the silicone resins or rubbers. By heat 
cleaning is meant the removal of bind- 
and lubricants in the material 
which will decompose at 220 C or 
higher temperature. The remaining 
base material is therefore 100 percent 
inorganic 


ers 


The silicone bondings or impreg- 
resins or elastomers  (sili- 
cone rubbers) are therefore the only 
remaining constituents to be evaluated. 

Silicone resins, cured at 250 C, have 
been evaluated through 600 C (1,112 
F) to determine if volatiles are a prob- 
lem in nitrogen atmosphere at such 
high temperature. It was found at 
600 C exposure for two hours that 


the noncondensible products were not 


nating 


explosive in nitrogen atmosphere 
For H units, transformer 
tanks properly designed and with re- 
lief devices should withstand pressures 
under extreme conditions of operation. 


Class 


M. L. Manning 
Development Engineer 
Pennsylvania Transformer Co. 
Canonsburg, Pa. 
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Or ready-assembled substations and easiest installation... 


FEDERAL NOARK POWER CENTERS 


YOU'RE ALWAYS ASSURED positive, trouble-fre« 


pt rformance with Fede ral Noark Power Centers They're position A mechanic al inte tlock can be inc luck d to pre 
factorv-assembled and tested. Their coordinated engi vent access to fuses except when switch is “open 


t 
neering and design is integrated with Federal Noark The dry type transformer 


unit is mounted on +a 
Drawout Switchgear to meet any application structural steel framework enclosed by ventilated, s 


operated and can be locked in “open” or “closed” 


‘ 
tionalized steel panels. These can be removed individually 
for transtormer Inspection and tap changing 


The drawout circuit breakers are completely inter 
locked in all positions to provid safe insertion and 


removal in the sectionalized compartments.. Unique Complete sectionalizing between the high and low 


levering operation permits quic k, easy and positive con voltage and the individual breakers makes maintenance 

tacting of the breaker. Heavily silverplated stationary safe and easy 

ind movable contacts are reinforced with springs to Federal Noark Power 

issure continuous and positive contact: pressure both indoor and 
High voltage switches of Federal Noark Power Centers ¢ formation 


Centers are ivailable for 
outdoor installation. Write for in 


regarding any specific application 
are coordinated with power fuses for complete trans Federal Electric Products Company, 50 Paris St 
former primary protection. Switches are externally Newark 5, N. J 


ALL-IN-ONE-UNIT SUBSTATION 


Federal Noark products: Stab-lok Circuit Breakers, Motor Controls, Safety Switches, Service Equipment, Indus- 
trial Circuit Breakers, Panelboards, Switchboards, Control Centers, Bus Duct ® Sales offices in principal cities. 








